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C HAPT E R  I 
I NTRODUCT I ON 
Mank i nd h a s  been mod i fy i ng the f a c e  o f  the ea r th 
eve r  s i nc e  the d awn o f  humans ( S aue r , 1 9 6 2 ) . The chang e s  
wr o u g h t  by huma n  ac t i v i ty h a v e  become a ma j o r f o c u s  of  
geog r aph i c  r e s e a r c h  i n  an a t tempt to und e r s t and ma n ki nd ' s  
cu l t u r a l  im pr i n t  upon the l a nd s c ape and how huma n s  have 
mod i f i ed th e phy s i ca l  env i r onme n t .  I t  i s  w i th i n  the 
scope of cu l tu r a l  geog r aphy to s tud y the i n te r ac t i o n s  o f  
them bo th ( Gr i t z ne r , 1 9 6 6 : 6 ) . T h i s s tud y i s  p r e s e n ted 
f r om the pe r spec t i ve of a cu l t u r a l  geo g r a phe r . 
" F r om Ho r s e to Ho r s epowe r : F arm T r a c t 'o r i z a t i o n 
and the Rur a l  La nd s c ape " exam i ne s  ma n ' s  i m pr i n t  on the 
l and d u e  to ch ang i ng f a rm i ng techno l og i e s  in the Ame r ican 
M i d we s t .  S pec i f i c a l l y ,  dur i ng the t r a n s i t i on be twe en the 
" ho r s e e r a , "  when ho r s es  we r e  the pr ima r y  powe r sou r ce of 
a g r i c u l t u r a l  po we r , and a f t e r  t r a c to r i z a t i on t o o k 
p l ac e - - tha t  i s , when ho r se s  we r e  d is p l aced by t r ac to r s. 1 
Th is the s i s  e x am i ne s  tr a n s f o rma t io n s  w i t h i n  the cu l tu r a l  
l and sc ape d ue to  s ig n if ic a n t  tec hn o l og i c a l  cha n g e s  o n  the 
farm . A spec t s  i n vo l ved encom pa s s  the br o a d  top i c  of the 
" r u r a l  l and s c ape , "  e l eme n t s  of wh i ch inc l ud e  f ie l d s , farm 
bu il d i ng s , farm equ ipme n t  and im pl eme n t s , fa r m s tead s , 
r ur a l  r o a d s  and b r i dg e s , c r o p s , fence s , and the gene r a l  
h i s to r y  o f  the mechan i z a t i on o f  ag r i cu l t u r e , de l i b er a te 
man i pu l a t i on o f  the env i r o nme n t  f o r  mank i nd ' s  end s , tha t  
i s , t o  p r o v i de f o od , f i be r , and she l te r . F o r  pu r p o s e s  o f  
th i s  s t ud y ,  the l a nd s cape may b e  d i v i ded i n to u r b a n  and 
r ur a l  compo n e n t s . The r u r a l  l a nd s c ape i s  the f o c u s o f  
th i s  s t ud y .  
Th i s  stu d y  d o e s  no t a t tem pt t o  c o ve r a l l a s pec t s  
o f  the r u r a l  l a n d s c a pe ; r a the r , i t  w i l l  f o c u s  o n  the f a rm 
and i t s r e l a ted e l emen t s . The r u r a l - u r b a n  " fr i nge " i s  
r e l e va n t  on l y  i n s o f a r  a s  i t  i l l u s t r a te s  the d yn am i c  
i n t e r ac t i on and i n te rd ependence be tween the r u r a l  and 
u rb a n  bo u nd a r i e s . The s e  bounda r i e s  po s e  a th r e a t  to the 
p r e s e r va t i o n of much o f -our r u r a l  cu l t u r a l  he r i t age , as 
many of the o l d  fa rm bu i l d i ng s  and o t h e r  r u r a l  re l i c s  a r e  
be i ng to r n  down to mak e  way fo r f a c t o r i e s , ho u s i ng 
p r o j ec t s , a nd shopp i ng cen t e r s .  The u r b a n i z a t i on o f  
r u r a l  s o c i e ty i s  beyond the scope o f  th i s  s t ud y ,  as  ma ny 
scho l a r s  ha ve dea l t  adequ a te l y  w i th th i s  t op i c .  The farm 
comm un i ty i s  nece s s a r i l y connec ted to u r b a n  ce n te r s  fo r 
t r a n s po r t a t i o n , ma r ke t i ng , f i na nc i ng , e l e c t r i c a l  supp l y ,  
and va r i ou s  o t h e r  s e r i vc e s . T i e s be tween the r u r a l  and 
u rban comm un i t i e s  are much s tr o n g e r  today than they we r e  
d u r i ng t h e  " ho r s e e r a "  when farms we r e  la r ge l y  
s e l f - su f f i c i en t. 
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I gn o r a n c e  o f  our ru r a l  pa s t  i nc r e a s e s  w i t h  t ime as  
mo r e  Ame r i c a n s  are  r emo ved f r om the i r  r u r a l  r o o t s , hence , 
the r e  i s  an u r g e n t  need to s t ud y o u r  pa s t  be f o r e  i t  i s  
l o s t  t o  u s  fo r e ve r . S pec i f i c r e a s ons f o r  such a s tud y 
i nc l ud e  the fo l l o w i ng f a c t o r s :  
1 .  The impa c t  o f  farm t r a c t o r i z a t i on on the ru r a l  
l and s c ape ha s bee n  i n adequ a te l y  stud i ed f r om the 
geo g r aph i c  pe r sp e c t i ve .  F arm mechan i z a t i on ca rne abou t  
d ue t o  de l i be r a te e f f o r t s  and cho i ce s  b y  i n ven t o r s  and 
i nn o va t o r s . R u r a l  S oc i o l og i s t s , H i s to r i an s , and 
Ag r i c u l t u r a l i s t s  have cond ucted many s t ud i e s  of r u r a l  
i nd u s t r i a l i z a t i on , r u r a l  l i fe ,  r u r a l  way s , c r o p s  and 
l i ve s t o c k , and the h i s to r i ca l  se t t i ng f o r  mec h a n i z a t i on . 
Li t t l e  syn the s i s  o f  such da t a  f r om the s e  and o t h e r  
d i s c i p l i ne s  ha s occ u r r ed , howe ve r , to d a t e . One 
obj ec t i ve of  th i s  s t ud y  is  to p r o v i d e such syn the s i s  fr om 
the v i ewpo i n t o f  cu l tu r a l  geog r aphy . 
2 .  H i s t o r i c a l  p r e s e r va t i on e f f o r t s  r a r e l y  ex tend 
to fa rm s , f a rm bu i ld i ng s , or  o th e r  r u r a l " r e l i c s " on the 
l an d s c ape . S ta t e  h i s to r i ca l  m us eums a t t em pt to 
r econ s t r u c t  the pa s t  in  ··" l i v i ng h i s t o r y  museums , "  bu t 
s uch e f f o r t s  a r e  s im pl y  unab l e  to recap t u r e  th e " fl a vo r " 
o f  th e pa s t . I n  such se t t i ng s , the con t e x t i s  l o s t .  I t  
can be pa r t i a l l y r eg a i ned , howe ve r , th r o ugh ge o g r aph i c  
r e s ea r c h  and ana l ys i s . 
3 .  The r e  i s  g r e a t  r e l evance to the s tud y o f  the 
sub s t i tu t i o n of ho r se s  by tr ac t o r s and o th e r  powe r  
equ i pmen t  bec a u s e  s o  much o f  o u r  l i ve s  we r e  a f fec ted by 
dec i s i on s  mad e d u r i ng th i s  t r an s i t i on a l e r a . T he men and 
women who r ememb e r  l i fe dur i ng th i s  ea r l i e r  e r a  a r e  
pa s s i ng away ; the fa rm s t r u c tu r e s , to o l s , a n d  mach i nes 
are fa l l i ng i n t o  d i s r epa i r  and r u i n . The pa t te r n s  of 
the i r  impr i n t upon the l and are be i ng e r a s ed by "mo d e r n  
way s . "  Wh i l e th i s  s t ud y  i s  no t concer ned pr i ma r i l y wi th 
bu i l d i ng s , s t r uc tu r e s  do s e r ve to r em i nd u s  of an age of 
i nn o va t i on s  and e x pe r ime n t a t i on . Tho s e  who r e c a l l  the 
o ld ho rne p l ace be f o r e  the ad ven t of t r a c t o r s  o f ten can 
s t i l l  r emembe r  the exc i t eme n t  o f  ge t t i ng the i r  f i r s t  
Mog ul - T i t a n , For d s o n , o r  Case tr ac t o r . They c a n  s t i l l  
r ec a l l  the "m i r a c l e "  o f  be i ng ab l e  to u s e  a t r a c t o r  to do 
a wee k ' s wo r k  in one day . They r e c a l l  the p r o b l em s  and 
p i t f a l l s of be i ng i nn o va t o r s . Li t t l e  do we app r ec i a te 
the va s t  d i f f e r e nce t r ac to r i z a t i o n mad e  in the i r  
3 
day- to- day l i ve s . Th i s  the s i s  e x p l o r e s  tho s e  a s pec t s  o f  
f a rm t r a c to r i z a t i o n and how i t  changed " wo r k "  and the 
l and s c a pe . 
4. I t  i s  impe r a t i ve for  us  to unde r s ta nd the 
r ur a l  l a nd s ca p e  and i t s gens i s  in o r d e r  to und e r s t a nd the 
p r e s en t . T he geo g r aphe r , Erh a r d  Ros t l und in Ou t l i ne o f  
Cu l tu r a l  G eogr aphy ( 1 9 5 5 , 4) s t a te s , " The p r e s e n t  i s  the 
f ru i t  of the pa s t  and con t a i n s the seed s of the fu t u re . " 
By unde r s t a nd i ng the r u r a l  l a nd s c ape a s  i t  wa s i n  the 
1 8 8 0 s  and the cha n g e s  wr o u g h t  due to the ad v e n t  of fa rm 
t r a c t o r i z a t i on , we can know mo r e  of ou r s e l ve s . W i t h  the 
k no w l ed g e  o f  ou r pa s t , we can unde r s t and be t te r  how ou r 
c u l t u r a l  ways w i l l  l ke l y  a f f e c t  the r u r a l  l a nd s c ape i n  
the fu tu r e . T h e  " seed s " o f  o u r  r u r a l  c u l t u r a l  l a nd scape 
have g r o wn to ma tu r i ty in our cu r r e n t  b l o s s om i ng o f  
a g r i c u l tu r a l  p r o d u c t i v i ty ,  due ch i e f l y  t o  chang e s  i n  
a g r i c u l t u r a l tech no l og y .  The r u r a l  l an d s c a p e  i s  no t j us t  
scene r y  th r ou gh wh i ch we pa s s  o n  o u r  way f r om c i ty to 
c i ty .  I t  te l l s us a s t o r y  abo u t  ou r s e l ve s  i f  we l e a r n  
h o w  to r e a d  i t . I t  i s  no t nece s s a r y  to k n o w  the name s o f  
eve r y  weed o r  the typo l og y  o f  e a c h  ba r n  i n  o r d e r  to 
app r e c i a te the coun t rys i de .  " F r o m  Ho r s e to Ho r s epowe r  • 
• • " w i l l  i nve s t i g a te the change s  i n  f a rm i ng techno l o g y  
tha t even t u a l l y l e d  t o  the " fa c t o ry f a rm , " to H a r v e s t o r e  
s i l o s , and o t h e r  ma t e r i a l  cu l tu r a l  tr a i t s o f  o u r  pr esen t 
r u r a l  l a n d s cape . 
The r e  i s  need fo r a cohe r e n t  und e r s t a nd i ng o f  the 
scope and impo r t a nce of the i n t r od uc t i o n o f  fa rm 
mach i ne r y , pa r t i cu l a r l y  the t r a c t o r , i n to the r u r a l  
l and s c a p e .  T he r e s e a r ch pr o b l e ms and que s t i on s  add r e s sed 
in th i s  s tud y i n c l ude : 
1 .  H o w  d i d  f a rm tr a c t o r i z a t i on cha n g e  the r u r a l  
l and sc ape ? 
2 .  Wha t  wa s the ex ten t o f  tho s e  ch a n g e s  i n  te r ms 
o f  the i r  m i c r o v s .  mac r o  i mpac t  upo n  the l a nd s c ape and 
wer e  th e e f fec t s  i mmed i a te or  l a t en t ? 
3 .  How d i d  the change f r o m  us i ng h o r s e s  to us i ng 
s te a m  o r  g a s  po we r ed t r a c to r s  a f fec t the r u r a l  l a n ds cape 
d u r i ng the tr a n s i t i on a l  pe r i od be tween the 1 8 8 0 s and 
1 9 3 0 s ?  
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4. Wha t  changes i n  the l a nd sc ape o c c u r r ed f r om 
· the 1 8 8 0 s  to the pr e sen t due to  " t r ac t o r i z a t i on "  
( subs t i t u t i ng t r a c t o r s fo r ho r se s ) ?  
s. Wha t  changes occu r r ed i n  the M i d we s t  gener a l l y  
and i n  M i n ne s o t a  spec i f i c a l l y  a s  a r e su l t  o f  the 
techno l o g i c a l  t r a n s i t i on ?  
6 .  Wha t  spec i f i c cha n g e s  occu r r ed i n  the s i z e of  
f a r m s , f a rm bu i l d i ng s  and the i r  u s e s , the l ayou t  of  
f a r m s t e ad s , f a r m i ng pr a c t i ce s , o r  o th e r  impo r t a n t  a s pec t s  
o f  f a r m s  a n d  f a rm i ng ?  
7 .  H ow d i d  the evo l u t i on o f  i n a n ima t e  " powe r " to 
do wo r k  on the f a rm a f fec t the r u r a l l a nd s cape ? 
" F r om Ho r s e to Ho r s epowe r • • •  " p r o v i de s  a 
per spec t i ve on the cu l tu r a l  ge o g r aphy o f  f a r m  
mec h a n i z a t i o n , pa r t i c u l a r l y  do cumen t i ng tho s e  ch a ng e s  i n  
the l an d s cape th a t  re s u l ted f r om " tr ac to r i z a t i on . " 
T r a c t o r i z a t i o n i s  the ma i n  f o c u s  o f  th i s  the s i s  bec a u s e  
i t  wa s t h e  pr ima r y  f o rm o f  powe r mach i ne r y  ado p t ed by 
fa rme r s .  O th e r  po we r ed f a rm mach i ne s  and impl emen t s  
p l ayed seco nd a r y  r o l e s  i n  the mechan i z a t i o n p r oce s s .  
F a rm mec h a n i z a t i on no t on l y  wa s a h i s to r i c a l  
eve n t , bu t i s  a n  ong o i ng pr o ce s s  a s  new techno l o g i e s  are · 
deve l oped. The h i s t o ry o f  f a r m  mec h a n i z a t i o n i s  o f  
i n t e r es t bec a u s e  o f  i t s  re l ev a n c e  t o  u s .  I n  o r d e r  to 
unde r s t and th a t  r e l e vance to ou r ma t e r i a l  cu l tu r a l  
her i t a g e , we mus t know wha t  ha s cha nged o r  r ema i ned the 
s ame o v e r  t i me . 
The ce n t r a l hypo the s i s  o f  th i s  s tu d y  i s  tha t  the 
r ur a l  l and s c ape wa s d r ama t i c a l l y  tr a n s f o rmed due to the 
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d i sp l a c eme n t  o f  ho r se s  by t r a c to r s . Add i t i on a l l y ,  the 
·i n i t i a l  cha ng e s  in f a r m i ng pr a c t i ce s  led to the dem i s e o f  
some d i s t i nc t i ve ma t e r i a l  cu l tu r a l  tr a i t s o f  t h e  r u r a l  
l and s c a pe , wh i l e they ga ve r i s e to o t h e r s .  P a r t o f  the 
pur p o s e  of th i s  s t ud y  i s  to de l i ne a te tho s e  t r a i t s wh i ch 
wer e  pa r t i cu l a r l y  s i g n i f i c a n t , to show how tho s e  t r a i t s 
wer e  ado p ted o r  d r opped over t ime , and how they f i t  i n to 
the r u r a l  l a nd s c ap e .  Form and func t i o n  o f  ma ch i ne r y , 
bu i ld i ng s , and wo r k  i t se l f  ar e the s i gn f i ca n t  fea t u r e s  
tha t a r e  r e f l e c ted i n  the l and s c ape , hence , they a r e  the 
e l emen t s  s tud i ed i n  th i s  thes i s. One pu r po s e  o f  a thes i s  
i s  to add to the "body o f  know ledge . "  " F r om Ho r se to 
H o r sepowe r : F arm T r a c t o r i z a t i on and the R u r a l  Land s cape " 
d o e s  s o  f r om a cu l tu r a l - geog r aph i c  pe r spec t i ve by show i ng 
how th i s  a s p e c t  o f  o u r  cu l tu r a l  way s  ha ve d r ama t i c a l l y 
shaped the r u r a l  l a nd s c ape.  
'!'e rrn i no l o gy 
D e f i n i t i o n s  o f  key te r ms used i n  th i s  s t ud y appea r 
i n  the g l o s s a ry.  I n  the t i t l e  " F r om Ho r s e to H o r sepowe r : 
F a rm T r a c t o r i z a t i o n and the Rur a l  Land s c ape , "  sever a l  
terms need p r e c i s e de f i n i t i on bec a u s e  o f  the i r  i mpo r t ance 
to  th i s  s t u d y. " Ho r s e "  r e fe r s  to tha t an i ma l ' s  ab i l i ty 
to wo r k , tha t  i s , to pr o v i de " po we r " ( the spec i f i cs  o f  
" powe r " w i l l  be mo r e  fu l l y d i s cu s sed s u b s equen t l y ) . 
" Ho r sepowe r " re f e r s  to " • • •  a me a s u r e  by wh i ch the 
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capac i ty o f  eng i ne s  i s  r a ted , es t ab l i s hed b y  B o u l t o n  and 
wa t t  at 3 3 , 0 0 0  po und s r a i sed one f o o t  h i gh per m i nu t e "  
( R i p l ey a n d  Dana , 1 8 74 : 8 3 0 ) . T he r e  i s  a n o t h e r  me an i ng 
o f  " ho r s ep o we r " wh i ch appea r s  i n  the g l o s s a r y. " F arm" i s  
a n  unamb i g uo u s  te rm and re f e r s t o  the f i e ld s , f a rm 
s t r u c tu r e s , and s o  for th , gener a l l y und e r s t o od to be 
i nc l uded in ag r i c u l tu r a l  produc t i on .  " Tr ac t o r i z a t i on "  
r e f e r s  t o  the pr o c e s s  o f  chang i ng f r om u s i ng ho r se s  as  
the p r ima ry powe r s o u r c e , to us i ng t r ac t o r s .  " Rur a l "  
i nc l ud e s  a l l tha t  i s  no t urba n .  S i nce s u c h  a de f i n i t i o n 
i s  to o b r o a d  f o r  the pu r p o s e  o f  th i s  s t ud y ,  the term 
r ur a l  is  r e s t r i c t ed to f a rm s  and the l a nd u s ed f o r  
f a r m i ng pu r p o s e s  wh i ch sur r ound s f a r m s t e ad s .  I t  i n c l ud e s  
spa c e s  be tween u r b a n  a r e a s  used f o r  ag r i c u l t u r a l  
pu r p o s e s , l y i ng fa l l ow ,  o r  othe r w i se ge n e r a l l y c o n s i de r ed 
to be fa rmab l e  l a n d .  Road s , ra i l way s , and wa te rways a l s o  
a r e  i n c l uded. " La nd s cape " re fe r s to the na t u r a l 
l and s c ape a s  mod i f i ed by man ' s  cu l t u r a l  ac t i v i t i e s .  Car l 
0. S au e r ' s  ( 1 9 63 : 3 4 3 )  de f i n i t i o n  o f  cu l tu r a l  l and s cape 
i s  pa r t i cu l a r l y  pe r t i n e n t  in th i s  co n te x t : 
The cu l t u r a l  landscape i s  fa s h i o ned 
f r om a na t u r a l  landscape by a cu l tu r e  
g r oup. Cu l tu r e  i s  the ag e n t , the 
n a tu r a �  a r e a is the med i u m ,  the cu l t u r a l  
l an d s c ape the r e s u l t . Un d e r  the i n f l u ­
e nce o f  a g i ven cu l tu r e , i t se l f  chang i ng 
t h r o ug h  t ime , t he land s cape unde r g o e s  
d eve l opmen t ,  pa s s i ng thr o u gh pha s e s , 
and pr obab l y  reach i ng u l t ima t e l y  the end 
of i t s  cyc l e  o f  deve l o pme n t .  
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·Ph i l i p Wag n e r  and Mar v i n  M i k e se l l  ( 1 9 62 :  1 1 ) o f f e r  an 
equ a l l y  app l i c ab l e  de f i n i t i on of " l a nd s c a pe " : 
The cu l t ur a l  l a n d s c ape • • •  i s  a co n c r e te 
a nd cha r a c t e r i s t i c  p r od u c t  o f  the compl i ca ted 
i nt e r p l ay be tween a g i ve n  human communi_ty , 
embod y i ng ce r t a i n  cu l tu r a l  pr e f e r en ce s  
a nd po t e n t i a l s , and a pa r t i cu l a r  se t o f  
n a t u r a l  c i r cumst ance . 
I n  su r vey i ng the r u r a l  l and s c ape ' s  ma t e r i a l  
c u l t u r a l  t r a i t s ,  the tang i b l e  e l emen t s  o r  a r t i f a c t s  o f  
r u r a l  cu l tu r e  i t s e l f  a r e  o f  pa r t i c u l a r  i n t e r e s t . 
E x ampl e s  o f  such t r a i t s i nc l ude ba r n s , shed s , s i l o s , 
b i n s , mach i ne s , to o l s , and so for th . M a t e r i a l  cu l t u r a l  
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t r a i t s a r e  the pr oduc t s  o f  ideo l o g i c a l , s o c i o l og i c a l , or 
techno l o g i c a l  a spec t s  o f ·a cu l t u r e . T r a i t s  a r e  
i den t i f i ab l e  by the i r  fo rm , func t i o n a n d  va l u e . Tho s e  
cha nge s i n  t r a i t s r e s u l t i ng f r om " tr a c to r i z a t i o n "  and 
( ge n er a l  ag r i c u l t u r a l  mechan i z a t i o n )  a r e  of ce n t r a l  
conc e r n  i n  th i s  s t ud y .  
Li m i t a t i o n s  a n d  a Re v i ew o f  the Pe r t i nen t Li t e r a tu r e  
Th i s  s t ud y  i s  l i mi ted somewha t  b y  t h e  l a c k  o f  an 
e x te n s i ve bod y of l i t er a t u r e  pe r t a i n i ng to the i mpa c t  of 
mo t o r i z ed impl emen t s  on the l a nd s cape.  M o s t au tho r s  who 
have add r e s s ed th i s  sub j ec t  have done so on l y  i n  a 
per i phe r a l  co n te x t , sec o nd a r y  to a mo r e  sa l i e n t  top i c .  
S uch r e f e r e nce s a s  d o  ex i s t o f ten re f l ec t  the n a r r o w l y  
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spec i a l i z ed i n t e r e s t s  and bac k gr o unds o f  the re s pec t i ve 
·au th o r s ; hence , i n f o rma t i on i s  na r r ow i n  s c o p e  and 
l ac ki ng in syn t he s i s  tha t  is so v i t a l  t o  a compr ehen s i ve 
o v e r v i ew o f  the im pac t o f  t r a c t o r i z a t i on on the cu l tu r a l  
l and s c ape . E x am pl e s  i nc l ude nume r o us h i gh l y  spec i a l i z ed 
a r t i c l e s  pe r t a i n i ng to types o f  mach i ne r y , f a rm 
bu i l d i ng s , the r o l e  a nd impo r t a n c e  o f  mechan i z a t i on , and 
var i o u s  ag r i cu l t u r a l  pr a c t i ce s . On l y  one pub l i s h ed wor k , 
T r ac to r i z a t i o n ( S a r ge n ,  1 9 7 9 ) , wa s fo und wh i ch 
spec i f i c a l l y add r e s se s  the r o l e  o f  t r a c t o r i z a t i on i n  
a l t e r i ng r u r a l  l a n d s c apes.  Even th i s  vo l ume focu s e s  
p r i m a r i l y on the d i f fu s i on o f  t h e  t r a c t o r  i n  t h e  Un i ted 
S ta te s  and why f a r me r s we r e  wi l l i ng to  ad o p t  them. I t  i s  
n o t  a s t ud y o f  the r u r a l � land sc ape , pe r se , and i t  i s  
h i g h l y techn i ca l  i n  na t u r e  and the r e f o r e  i s  o f  l im i ted 
va l ue f o r  the pu r p o s e  o f  th i s  r e s ea r c h . 
The im pa c t  o f  farm mechan i z a t i on on the l a nd ha s 
n o t  been adequ a t e l y  s tud i ed f r om the geo g r aph i c  
per spec t i ve . Land s c a pe i t se l f  i s  a r e l a t i ve l y  new a r ea 
o f  r e s e a r ch . D u r i ng recent decade s , an i nc r ea s i ng number 
of ge o g r aphe r s  have s tud i ed ag r i cu l t u re ,  ba r n  type s , 
far mst e ad s , and r u r a l  s e t t l emen t  i n  the Un i t ed S ta tes , 
a mo n g  o th e r  top i c s .  Geo g r aphic a l  l i t e r a tu r e  pe r t i nent to 
th i s  s tu d y  i nc l ude s : A t l a s  o f  M i nne s o t a ' s  Re s o u r c e s  a n d  
S e t t l emen t  ( Bo r che r t  and Yeage r ,  1 9 6 8 ) ; " The M i dd l e  wes t "  
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( Ha r t , 1 9 7 2 ) ; " The Ame r i ca n  Da i ry Reg i on "  ( Du r a n d , 1 9 4 9 ) ; 
... Ag r i cu l tu r a l P r od uc t i on i n  the Un i ted S ta t e s : The Pa s t  
F i f ty Yea r s  and the Nex t "  ( Ha r r i s , 19 5 7 ) ;  a n d  
" Ag r i cu l tu r e  i n  M i nne s o ta " ( M i l l e r , 19 1 6 ) .  Of the se , 
Ha r t ' s  a r t i c l e was the mo s t  i n te r e s t i ng and u s e f u l  
c o n c e rn i ng t h e  l and s c ape and the h i s to r y  o f  se t t l ement ,  
c r o p s , and mec h a n i z a t i on . 
M any a r t i c l e s  abo u t  ba r n s  ha ve been wr i t ten by 
geo g r apher s .  T h e s e  i nc l ude : " S ome Reg i on a l 
C ha r ac te r i s t i c s o f  Ame r i can F arms t e ad s " ( T r ew a r tha , 
1 9 4 8 ) ;  and " D i s t r i bu t i on o f  B a r n  Types i n  N o r thea s te r n  
Un i ted S ta t e s " ( Nob l e  and Seymo u r , 19 8 2 ) . Oth e r  s tud i e s 
o f  r e g i on a l typ e s  o f  ba r n s  have been conduc t ed b u t  none 
i s  as  u s e f u l  as Nob l e ' s , -wh i ch i n c l ud e s  a typo l o g y  o f  
ba r n s . T r ewa r th a 's a r t i c l e  i nc l uded a s ec t i on on  hou s e s  
a nd ba r n type s , and wa s leng t h i e r a n d  o f  g r e a t e r  gene r a l  
u se f u l ne s s  tha n  Nob l e ' s  a r t i c l e . T r ewa r th a  co n d uc ted a 
com pa r a t i ve s tud y  o f  the types of  f a rm s t ea d s i n  the 
Nor thea s t e r n  U n i ted S ta t es.  I n  tha t  s tu d y  he a l s o 
i de n t i f i ed type s o f  s t r u c t u r e s  on f a r m s tead s ,  s u ch as , 
g a r ag e s , hog  ho u se s , ma ch i ne shed s , co r n  c r i b s , wood 
l o t s , w i ndb r ea k s ,  s i l o s , wi ndm i l l s , and o t h e r s .  
S tud i e s by geo g r aphe r s  on f a rms and f a r m s tead s 
i nc l ude : " Ec o n om i c s o f  the Lo ng Lo t F arm ( B a r n e s , 19 3 5 ) ;  
" Ra t i o n a l and Eco l og i ca l  A spec t s  o f  the Qua r te r  S e c t i on : 
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A n  E x ampl e f r om M i nn e s o t a "  ( J ohn s on , 1 9 5 7 ) ; " F r a gme n ted 
Fa rm s i n  the Un i ted S ta t e s " ( Sm i t h , 1 9 75 ) ; and ag a i n , 
T r ewa r t h a ' s  a r t i c le ,  " S ome Reg i on a l  C ha r a c te r i s t i c s o f  
Ame r i ca n  F arms te ad s . "  Of the s e , J ohn s o n ' s  a r t i c l e i s  
va l ua b l e  beca u se i t  su gg e s t s  tha t  na t i o n a l l a nd po l i cy 
and l eg i s l a t i o n l e f t  i t s  d i s t i nc t i ve impr i nt upon the 
l and . Sm i th ' s  a r t i c l e  dea l t  w i t h  farm f r a gmen t a t i on and 
the s i z e of t r a c t s  wh i ch f a rme r s  are wil l i ng to  f a rm due 
to  h i gh co s t  of l a nd today . A l l  of the s e  i s s u e s  are a 
par t o f  the to t a l  p i c t u r e  o f  man ' s  im pr i n t upo n the ru r a l  
l an d sc a pe . 
A r t i c l e s  and bo o k s  by non- geog r aphe r s a r e  o f  
spec i a l  s i g n i f i c ance bec a u s e  they o f t e n  pr o v i d e  the on l y  
ava i l a b l e  da t a  o n  cer t a i n - aspec t s  o f  f a r m  t r a c to r i z a t i o n , 
agr i c u l t u r e , and the farmstead . Tho s e  o f  spec i a l  
i n t e r e s t i n c l ude : The T r a c t o r  ( Cu r r i e ,  1 9 1 6 ) ; P ower and 
the P l ow · ( E l l i s  and Rume l y ,  1 9 1 1 ) ; The Agr i cu l t u r a l  
T r a c t o r  1 8 5 0 - 1 9 5 0  ( G r ay ,  1 9 75 ) ; F a r m  P ower i n  the Mak i n g  
o f  Ame r i ca ( J ohn s o n , 1 9 7 8 ) ; O l d T i me Agr i c u l tu r e  I n  the 
Ad s ( Ka r o l ev i t z , 1 9 7 0 ) ;  T r a c t o r i z a t i on ( S a r g e n , 1 9 7 9 ) ; 
F a rm G a s  Engi n e s  a n d  T r a c t o r s ( J on e s , 1 9 3 8 ) ; B a r ns ,  S heds 
and Ou t bu i ld i n gs ( Ha l s ted , 1 9 7 8 ) ; Ame r i can B a r n s  and 
Co ve r ed B r i dge s ( S l o ane , 1 9 5 4 ) ;  Agr i cu ltu r a l  Bu i ld i ngs 
and S tr u c t u r e s  ( Wh i t ak er , 19 7 9 ) ; and C h a ngi ng Ru r a l  
Lan d s c ape s ( Zube and Zube , 1 9 7 1 ) . F o r  an  und e r s t and i ng 
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o f  " l a nd s c a p e , "  J . B .  J a c k s o n ' s  The Nece s s i ty f o r  Ru i n s , 
and Oth e r  T opi c s , and C a r l o. S au e r ' s  " The M o r ph o l o g y  o f  
Land sc ape " ( 1 9 25 )  a r e  app r op r i a t e  sou r ce s . 
The top i c s  o f  the above men t i oned bo o ks a r e  
s e l f -e xp l a na to r y . Of g r e a te s t  h i s to r i ca l  i n te r e s t  a r e  
tho s e  boo ks f r om t h e  ea r l y twen t i e th cen t u r y  when the 
cha n g e - ove r f r om ho r se s  to ho r sepowe r  o c c u r r ed . 
Fo r added h i s to r i ca l  f l a v o r  a r e  nume r ou s  ano nymo u s  
a r t i c l e s  deb a t i ng the ad op t i on o f  t r a c to r s , f ound i n  The 
Gas Engi ne , a j o u r n a l  da t i ng f r om abo u t  1 9 0 0 . The 
a r t i c l e s  a r e  a t r e a s u r e  t r ove i n s o f a r  as they cap t u r e  the 
pe r s pec t i ve a nd the con te x t  of  tho se ea r l y days o f  
t r ac t o r i z a t i on . 
A s  c a n  be read i l y seen , the pr ob l em s  a s s oc i a ted 
w i th i n teg r a t i ng ma t e r i a l  f r om a b r o ad r a nge of top i c s  i s  
one l im i t a t i on o f  th i s  s t ud y .  The f a c t  tha t r e l a t i ve l y  
few l a nd sc ap e  s t ud i e s  ha ve been cond uc ted i s  an o ther . We 
can on l y  g a i n  i n s i gh t  i n t o  the pr obab l e  cau s e  and e f f e c t  
r e l a t i on s h i p  be tween f a rm t r a c t o r i z a t i on a n d  t h e  ch anges 
i n  the r u r a l  l a nd s c ape tha t  oc c u r r ed . T o  a t t em pt a 
deta i l ed compr ehen s i ve rev i ew o f  each f a c t o r  i n vo l ved i n  
th i s  br o ad s ub j ec t  ma t te r  wou l d  be p r oh i b i t i ve i n  a 
the s i s  and i s  mo r e  app r op r i a te l y  r e s e r ved fo r bo o k  len g t h  
rev i ew .  I t  i s  su f f i c i e nt tha t  the l i te r a tu r e  c i t ed i n  
th i s  pape r o f fe r s ev i dence of  the im pa c t o f  
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t r a c t o r i z a t i o n on the l a nd scape . 
A r e v i ew o f  the l i te r a t u r e  p r o v i de s  a n  
unde r s ta nd i ng o f  t h e  h i s to r i c a l  p r o c e s s o f  me chan i z a t i o n 
( h i s to r y  o f  techn o l og y) ; of  the f a rme r s '  a t t i t ud e s  towa r d  
i t  ( so c i o l o g y) ; o f  f a rm i ng me thod s a n d  pr a c t i ce s  app l i ed 
to  the l a nd ( ag r i cu l tu re ) ; and o f  tho s e  comb i ned e l emen t s  
wh i ch im pa r t  d i s t i nc t  cha r ac te r i s t i c s to r u r a l  l a n d s capes 
in a spa t i a l  con t e x t ( ge o g r aphy ) .  Geog r aphy seek s to 
b r i dg e  the s e  d i s c i p l i ne s ; cu l tu r a l  geog r aphy , ba s ed on 
C a r l S au e r ' s  me t h od o l o g y ,  seek s t o  e x p l a i n  " wha t , whe r e , 
a nd why " i n  o r de r to  und e r s tand the evo l u t i on o f  the 
l and s c ape . " F r om Ho r s e  to Ho r sep owe r  • • •  " d i s c u s ses 
the beg i nn i ng s  of  powe r  use on th e f a rm , i t s  fo rm s  and 
func t i on s , and the impr i n t  tha t  t r ac t o r i z a t i on made upon 
the r u r a l  l a nd s cape . I t  w i l l  a t t empt to e x p l a i n  wha t  
occu r r ed , whe r e , and why , and the s i gn i f i ca n c e  o f  a l l o f  
the se . B y  s o  do i ng , the ru r a l  l a n d s cape w i l l  become 
c l e a r e r  to us and we w i l l  d i s c o ve r mo r e  abo u t  who we a r e  
and h o w  we came to  b e  whe r e  we a r e  today . 
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H i s to r i ca l  B a c k gr ou n d  
P r i o r  to t h e  18 8 0 s  mo s t  fa rm wo r k  i n  Ame r i ca wa s 
acc ompl i shed by manua l  l a b o r  or ho r s e powe r . The r u r a l  
l andscape o f  the t ime wa s s t i l l  ve ry pa s to r a l . 
I t  wa s an ag r a r i an age , though an  e r a  s o o n  t o  be a l te red 
by the t r a n s i t i on f r om ho r se to s te am powe r . The " ho r se 
era " wou l d  f i na l l y  y i e l d be f o r e  the on s l a u g h t o f  the 
I nd us t r i a l  Revo l u t i o n in Ame r i c a n  ag r i cu l t u r e . The 
" ho r s e e r a "  wa s cha r a c te r i z ed by a r e l i ance on h o r s e s  ( as 
we l l  as  m u l e s  and o xen ) f or the ch i e f  powe r  s o u r ce on the 
f a r m . 
The Ame r i ca n  fam i l y  f a rm wou l d  f i r s t  fee l the 
r i pp l e s , then the t i d a l  wave of a new "mech a n i c a l  age " i n  
f a r m i ng . H oweve r , dur i ng the " ho r se er a , "  t h e  fam i l y  
f a r m  wa s s t i l l  l a r ge l y  a subs i s tence en t e r p r i s e :  
The typ i c a l  pa t te r n  o f  ag r i cu l t u r a l  s e t t l e­
men t  i n  the Un i ted S ta t e s  i nvo l ve s  
i s o l a ted fa rms tead s su r r ou nd i ng a t r ade 
cen t e r . The fam i l y  l i ve s  on i t s own 
f a r m  in a ho u s e  ord i n a r i l y su r r o u nd e d  
by o u t bu i ld i ng s  i nc l ud i ng t h e  ba r n  • • •  
ch i c ken h o u s e s , or o the r s t r u c tu r e s  
a s  r eq u i r ed by the type o f  f a rm e n t e r p r i s e .  
I n  ve r y  l a r g e  a r e a s  o f  the cou n t r y , 
pa r t i c u l a r l y  i n  the ag r i cu l tu r a l  M id d l e  
Wes t , i s o l a ted farm s tead s a r e  l a i d  ou t 
i n  a r e c t a ng l e  ( S l o cum , 1 9 6 2 : 1 1 6 ) .  
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The s ub s i s t ence fa rm wa s cha r a c te r i z ed by the 
fam i l y  l i v i ng on the f a rm and g r o w i ng f o o d  and f i be r  fo r 
the i r own con s um pt i on . S tand a r d  fea t u r e s  o f  the 
sub s i s tence fa rm of 1 8 8 0  i nc l ud ed : 
• • • the con t i g uo u s  fenc e - enc l o s ed f a r m  
who s e  f o c a l po i n t  i s  t h e  f a r m st e ad w i t h  
i t s s i ng le - fam i l y  dwe l l i ng .  Th i s  a r r a n g e ­
men t , i nv o l v i ng compa c t  f a rms , f e nced 
f i e l d s , and i s o l a ted fa rm s te ad s , s ta nd s  
i n  con t r a s t  t o  ano the r sys t em , E ur opea n , 
whe r e  s c a t t e r ed nonco n t i g uo u s  un f e nced 
f i e l d s , and fa rmstead s  c l u s t e r ed i n t o  
r ur a l  v i l l ag e s , a r e  the ru l e  ( Tr ew a r t h a , 
1 9 4 8 : 169 ) . 
The con t r a s t  be tween the Wes te r n  E ur op e a n  r u r a l  
l and s c ape and the M idd l e  Wes te r n  Ame r i c a n  cou n t r ys i de i s  
d ue l a r g e l y  t o  the h i s to r i ba l  and cu l tu r a l  t r ad i t i on s  
tha t deve l oped i n  the e x pand i ng new na t i on . " I n the 
t r ad i t i o n a l o r d e r  of th i ng s  • • •  the i d e a l wa s tha t  the 
f am i l y  who .own ed the l a nd a l s o l i ved on i t  and wo r ked i t "  
( J ack s on , 1 9 80 :  1 20 - 1 21 ) . Th i s  ph i l o s ophy t o wa r d  the 
t rad i t i o n a l  o r d e r  in the Un i ted S ta e s  wa s r e f l ec ted i n  
Thoma s J e f f e r s o n ' s  ideo l o g y wh i ch h e  nu r tu r ed a f te r  
becom i ng P r e s i d e n t  i n  18 0 0 . The Je f f e r s on i a n ideo l o g y  
s t i l l  pe r vaded t h e  M id we s t  in  the 18 80 s : 
Fo r Je f fe r s o n  the me n o f  the e i g h t e e n t h  
cen t u r y  who champi oned sma l l  f a rm s , the 
rea s o n s  we r e  l a r ge l y  po l i t i c a l  and • • •  
soc i o l og i c a l : f r eedom , i nd ependenc e , se l f ­
r e l i ance , ab i l i ty to res i s t  oppr e s s i o n­
the s e  we r e  the qua l i t i e s  • • •  tha t mo s t  
impr e s s ed J e f f e r s on ( Rode f e l d , e t  a l , 
1 9 7 8 : 1 3 0 ) . 
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Thoma s J e f f e r s on suppo r ted l eg i s l a t i on tha t  wou l d  
fac i l i ta t e  qu i ck se t t l emen t  o f  t h e  l a nd .  S ub s eq u e n t  
l eg i s l a t i on g o ve r n i ng the a l i en a t i on o f  l a nd wa s ba sed o n  
J e f f e r s on ' s  con c ep t s : 
A • • •  p r i nc i p l e  tha t  wa s no t i rnp l i c i ty 
con t a i ned i n  the ac t s  ( re fe r r i ng t o  the 
Ord i n a nce o f  1 7 8 5 , 1 7 9 6, 1 8 0 0 , 1 8 0 4 , 1 8 20 ,  
1 8 3 2 , Gene r a l  I n s t r uc t i o n  o f  1 8 5 5 , Home s t ead 
Ac t of 1 8 62 )  wa s the idea of compl e te 
s e t t l emen t o f  the l and ( J oh n s o n , 1 9 7 4 : 1 5 ) . 
By ad op t i ng the J e f f e r s on i an ide a l o f  the f am i l y  f a r m , 
pub l i c  po l i c y  wa s ,  i n  e f f ec t , fo l l ow i ng J e f f e r s o n ' s  
be l i e f  i n  f a r m i ng as  an adm i r a b l e  vo c a t i o n a s  we l l  a s  a 
"way -o f - l i fe . " J e f f e r s o n  �ea s oned tha t  f r eed om i nc l uded 
the fundamen t a l  r i g h t  to own l a nd . The Or d i n a n c e  of 1 7 8 5  
and sub s eque n t  l a nd po l i c i e s made th i s  po s s i b l e f o r  
e x - so l d i e r s  r e t u r n i ng ho rne f o rm the C i v i l Wa r a n d  f o r  the 
tho u s and s of new imm i g r an t s  who needed j ob s  and home s .  
J e f f e r s o n ' s  ph i l o s ophy s a w  i t s cu lm i na t i o n  i n  t h e  
Home s tead Ac t o f  1 8 62 , s i g ned i n t o  law b y  Abr aham 
Li nco l n .  The Home s tead Ac t pr omul g a t ed the i d e o l og y  o f  
the f am i l y  f a rm , a s  wa s ma n i fes ted i n  the M id we s t : 
The i d e o l o g y  o f  the fam i l y  farm appe a r s  to 
be f o unded on fou r ba s i c  s e n t imen t s : 1 )  each 
f arme r sho u l d  own the l and he f a rm s ; 2 )  each 
f a rm s h o u l d  be l a r ge enou g h  to pr o v i de a 
decen t l i v i ng ; 3 )  the fa rme r and h i s fam i l y  
s ho u l d  d o  mo s t  o f  the wo r k ; and 4 )  they 
sho u l d  r e c e i ve a fa i r  pr i c e for  the i r  p r o ­
d uc t s  ( Ha r t , 1 9 7 2 :  27 1 ) .  
I n  the M i d we s t , the comb i n a t i o n  o f  h i s to r i ca l  
fac to r s  such a s  i mm i g r a t i on , the H ome s tead A c t , the 
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Ord i na n c e  o f  1 7 8 5 ,  and Jef fe r s o n i an ideo l og y ,  i n f l uenced 
how fa rme r s  se t t l ed upo n  the l and ; th a t  i s , a f f ec t i ng the 
l i ke l i hood o f  the i r  adop t i ng powe r - mach i ne r y  and , hence , 
mod i fy i ng the r u r a l  l a n d s c ape to a m uch g r e a t e r  deg r ee 
tha n i n  the pa s t .  The rec tang ul a r  sur vey s t r on g l y  
dom i n a t e s  the " l o o k  o f  the l a nd "  i n  the M i d we s t , 
espec i a l l y  i n  the g r i d  pa t te r n  v i s i b l e  i n  town s , sec t i on 
l i nes , and even f i e l d  pa t te r ns ( J oh n s o n , 1 9 7 4 : 1 2 )  • 
• the s i z e o f  farms i n  the M i dd l e  Wes t  
con t i n u e s  to be s i g n i f i c a n t l y  i n f l uenced by 
the m i n im a l  ac r eage o f  l a nd tha t had to be 
p u r c h a s e d .  The l im i ted ev i dence ava i l ab l e  
i nd i c a te s  tha t  the s i z e and bou nd a r i e s  o f  
f a r m  own e r s h i p  un i t s rema i ned r ema r k a b l y  
s tab l e  f r om the da te o f  al i ena t i o n  un t i l  the 
s ta r t of wor l d  wa r I I  ( Ha r t ,  1 9 7 2 :  264 ) . 
I n  the ca s e  o f  the Ord i nance o f  1 7 8 9  and the 
Home s tead Ac t , the im po s i t i on o f  the qua r te r - sec t i on 
c o ncep t on the l a nd i s  o f  pa r t i c u l a r  i nt e r e s t , s i nce a 
r ec t a ng ul a r impr i n t o n  the ru r a l  l a nd s c ape wa s the 
r e s u l t . The qu a r te r - sec t i o n ha s had co ns i de r a b l e  impa c t  
o n  f �rm pr a c t i c e s  sub s eque nt l y  em pl oyed . O f te n  i t  wa s 
i na pp r op r i a te to the phy s i c a l  geog r aphy o f  a p a r t i cu l a r 
a re a  to have bo u nd a r i es  wh i ch fo l l owed a ma n - made scheme 
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o f  s t r a i gh t  l i ne s  super impo sed o n  cu r v i ng , h i l l y t e r r a i n . 
F a rme r s ,  fo r e x am pl e , have been known to  p l o w  s t r a i gh t  up 
and down s teep s l op e s , i g n o r i ng the po ten t i a l  f o r  
e r o s i on : 
Whe n  men p l o wed s t r a i gh t  up and down a h i l l , 
i t  d i d  no t occu r to them th a t  the ne x t  r a i n  
m i g h t  wa s h  ha l f  the ea r th o f f  i t , r i g h t  d o wn 
the fu r r ows , and tha t  a f t e r  seve r a l  r a i n s the 
h i l l  wou l d  be a ba r e  and us e l e s s  p l a c e  whe r e  
n o t h i ng wou l d  g r o w  ( He l fma n , 19 62 :  3 6 ) . 
The " qu a r te r - sec t i on "  on paper s im p l y i gn o r ed 
d i f f e r en c e s  i n  te r r a i n , so i l  type s ,  na t u r a l  wa t e r way s , 
and the p r e s ence o f  na t u r a l  ob s ta c l e s  i n  f i e l d s . The 
unna t u r a l  s t r a i gh t  l i ne s  and g r i d s  d i d  no t he l p  the 
farme r : 
The t i l l e r  o f  the so i l  ha s to wor k  w i t h  so i l s ,  
t re e s , s l op e s , s t one s , cr eek s , a l l o f  wh i c h  a r e  
i r r eg u l a r l y  d i s tr i buted . 
He cann o t  i gno r e  o r  con t r o l  them bu t m us t ad j us t  
t o  them , and ad j us tmen t  me a n s  cu r ve s  and 
i r r eg u l a r  c l ea r i ng ( J oh n s o n , 1 9 5 7 : 3 4 7 ) . 
The mo t i va t i ng fo r c e  beh i nd the im po s i t i o n o f  the 
g r i d  pa t te r n  on the l a nd wa s to encou r ag e  compl e t e  
set t l emen t  o f  t h e  l a n d .  " A l i ena t i on "  re f e r s to  the 
d i spen s i ng of pub l i c  doma i n  by se l l i ng the l a nd , o r  by 
a l l ow i ng f r e e  o r  ne a r l y  f r ee home s tead i ng : 
The ove r r i d i ng i n tended func t i o n o f  the fo rma l 
p l a n  wa s to fac i l i t a te fa s t  d i spo s a l  o f  the 
land and to g ua r a n tee pr oper ty r i g h t s  b y  e a s i l y 
und e r s t a n d ab l e  nonamb i g uo u s  de s c r i p t i on ( J oh n s o n , 
1 9 7 4 : 1 3 ) .  
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The a l i en a t i on o f  l and b y  l eg i s l a t i on l e d  t o  farm 
s i z e s  o f  1 6 0 ac r e s  o r  l e s s  i n  mo s t  i n s t a nc e s  in  the 
M idd l e  Wes t . Re s t r i c t i o n s  on the ma x i m um a c re a g e  
ava i l ab l e  to t h e  fa rmer made l a r g e r  f a r m s  l e s s  l i k e l y , 
except by " ama l g ama t i on "  o f  a 1 6 0 - ac r e  co n t i g uo u s  f a rm 
( Ha r t , 1 9 7 2 :  27 4 ) .  " Acc r e t i on "  us ua l l y con s i s ted o f  
add i ng a n  8 0 - ac r e o r  4 0 - ac r e  t r a c t  t o  a n  e x i s t i ng f a rm . 
A .c c o r d i ng t o  H a r t ' s  " The M idd l e  Wes t , " ama l g a t i o n wa s the 
mor e  common mea n s  of i nc r ea s i ng f a r m  s i z e ( I b i d : 27 2 ) . 
The impa c t  o f  l eg i s l a t i on of  farm s i z e i s  ev i d e n t  i n  the 
M i d we s t :  
A s  the numb e r  o f  farms i n c r ea sed , the i r  
a ve r ag e  s i z e dec l i ned f r om 1 8 5 0  to 19 1 0  
bec a u se o f  the im pa c �  o f  the Home s t ead 
Ac t , wh i ch unt i l  1 9 0 9  re s t r i c t ed th e g r a n t i ng 
o f  mo r e  tha n  160 ac r e s to an  i nd i v i d u a l 
( D r ache , 1 9 7 6 : 5 ) . 
The s i z e s  o f  f a rms , a s  we l l  as  the phy s i ca l  
geog r aphy , wa s e x t r eme l y  impo r t a n t  when me c h a n i z a t i on 
came to the M id we s t  wi th the ad ven t o f  mecha n i ca l  
powe r -gene r a t i on . S i nce the l a nd s c ape i s  the f o c u s  of 
th i s  s t ud y ,  an unde r s t a nd i ng o f  the a f fe c t s  of pu b l i c  
land po l i cy o n  the l o o k  o f  the l a nd wi l l  c l a r i fy the 
sub s equen t a f f e c t s  o f  t r a c t o r i z a t i o n .  
A pe r s i s te n t  image of  the M i d we s te r n  f a rm s  a s  
f o r m i ng a chec k e r bo a rd pa t te r n  o n  the l a nd i s  popu l a r , 
but un f o unded . Though the r e  i s  a r e c ta ng u l a r  l o o k  to 
f i e ld s  and f a rm s t e a d s ,  ther e  is l i t t l e ev i d e n c e  of the 
much- to u ted che c k e r b o a r d  pa t te r n : 
The commo n  not i on o f  the Mi dd l e  Wes t  
a s  a che c k e r b o a r d  o f  1 6 0  ac r e  home­
s te aded f a rm s  d i v i ded i n to f o u r  
squ a r e  4 0 - ac r e  f i e ld s  ha s l i t t l e  
bas i s  i n  f a c t  ( Ha r t, 1 9 7 2 : 2 6 3 ) .  
A typ i ca l  Mid we s te r n  f a rme r o f  the 1 8 8 0 s  wou ld 
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mo r e  l i k e l y  have de s c r i bed h i s  l a nd s c a pe a s  c r a z y - qu i l t , 
depend i ng on whe r e  he l i ved and on the l o c a l t o po g r a ph i c  
cond i t i o n s . T he g r i d - pa t te r n  sur vey sy s tem i n f l uenced 
r u r a l  se t t l eme n t  pa t te r n s, the s i t i ng o f  the f a r m s t e a d ,  
the o r i en t a t i o n o f  f a rm bu i l d i ng s, f i e l d  pa t te r n s, 
p l o w i n g  pr a c t i c e s ,  f i e l d  s i z e s ,  s i t i ng o f  r u r a l  r o a d s  
a l o ng s e c t i o n l i ne s ,  and s t r a i gh t - l i ne cul t i va t i on i n  
many a r e a s .  T he s e  a r e  b y  n o  mea n s  the ex c l u s i ve a f f ec t s  
wr o u g h t  b y  the im po s i t i on o f  the " qua r te r - se c t i o n "  i n  
l and d i spo s i t i on .  
The qua r te r - sec t i on o f  l and owned b y  one fa rme r 
cou l d  have ad v a n t a g e s  l a c k i ng i n  the ne i g hbo r i n g  s e c t i o n , 
a f f ec t i ng tha t  f a r me r ' s  ab i l i ty to pr o s per  and , by 
impl i c a t i on , to mechan i z e : 
One ma n ' s  qua r te r - sec t i o n o f  one hund r ed 
and s i x ty ac r e s , the s t and a r d  sq ua r e  home ­
s tead • • • m i g h t  have the l uck o f  g o od 
so i l , a cr e e k , and a few shade t r e e s .  B ut 
ano t h e r man ' s  s i x teen hund r ed ac r e s  m i g h t  
b e  as  ha rd a s  cemen t  and ba r r en o f  a l l  
shad e and wa t e r  ( Coo k e , 1 9 7 3 : 2 5 4 ) .  
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Whe n  po we r  ma c h i ne ry came t o  the fa rm, the ab i l i ty to 
tak e  ad v a n t age of me cha n i z a t i on co u l d  ve r y  we l l  depend 
upo n the pie - e x i s t i ng ad v a n t ag e s  of so i l , ter r a i n  ( w i th 
spe c i a l  pre f e r en c e  f o r  f l a t  g r o und ) ,  f i e l d  s i z e s ,  and the 
gene r a l  pr o spe r i ty of the fa rm. S ub s i s tence f a r me r s 
cou l d  ha rd l y  e x p e c t  to mechan i z e .  B ef o r e  mec h a n i z a t i on 
could occu r ,  a se t o f  pre-cond i t i on s  we r e  nec e s s a ry : 
adequ a te s o i l  fe r t i l i ty ;  a good and rea so n ab l e  s e t  o f  
farm i ng cond i t i o n s ; a hea l thy fa rm economy ; and a cc e s s  to 
rea s onab l e  f i na nc i n g .  
P r o s p ec t i ve f a rme r s fo und a n  abund ance o f  g o o d  
v i rg i n  l and i n  t h e  Mi dd l e  Wes t .  B y  1 8 5 4 , mo s t  l a nd had 
s o l d  for $ 1 . 2 5  an ac r e : 
I n  1 8 6 3  • • •  mo s t  o f  the be t t e r  l and i n  
the Mi dd l e  Wes t had a l r e a d y  been pu r c h a s ed 
f r om the Gene r a l  La nd O f f i ce ,  and p r e c i o u s  
l i t t l e r ema i ned f r ee fo r the tak i ng i n  
f a r m s  o f  1 6 0 ac r e s. Mi nn es o t a  wa s th e 
on l y  s t a te i n  the Mi d d l e  Wes t  i n -wh i c h a ny 
s i g n i f i c a n t  amo un t o f  good fa rm l a nd wa s 
home s teaded , a l though seek e r s a f t e r  f r ee 
l and d i d  p i ck ove r the ca r c a s s  i n  the 
bo r e a l  f o r e s t  to the no r th • • • ( Ha r t , 
1 9 7 2 : 2 6 3 ) .  
Whe t h e r  home s teaded in  16 0 - ac r e  t r a c t s  o r  le s s , o r  
b r o u g h t  f r om t h e  Gene r a l  Land O f f i ce , an i n c r ed i b l e  
amo u n t  o f  l a nd wa s se t t l ed be f o r e  19 0 0 : 
Between 186 0 and 1 9 1 0  mo r e  than 7 8 1 , 0 0 0  
squ a r e  mi l e s  o f  new l a nd ,  an amo un t equ a l  
t o  mo r e  tha n  one- fou r t h  o f  the to t a l  a r e a  
o f  the Un i ted S ta te s, wa s b r o u g h t  und e r  
c u l t i va t i on .  The numb e r  o f  fa rms i n  19 1 0  
was 6, 0 0 0 , 0 0 0 ,  a f i g ur e  tr i p l e  tha t  o f  
1 8 60 ( M e i n e ,  1 9 5 0 : 3 7 4 ) . 
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Con s i d e r i ng tha t ho r s e s  we r e  s t i l l  the predom i na n t  powe r  
sou r ce o n  the fa rm, such f i g ur e s  a r e  as tound i ng i n  tha t 
they i nd i ca t e  the g r e a t  cho r e  o f  b r e a k i ng the v i r g i n  sod . 
Wi th so  much wo r k  to be done- - amd co n s i de r i ng the s l ow 
pace o f  f a rm wo r k  us i ng ho r s e s -- f a r me r s  we r e  mor e  than 
r ea d y  to e x pe r i me n t  w i th mac h i ne r y, once i t  wa s p r o ven 
tha t  it  wa s ec o n om i ca l l y  to the i r ad v a n t a g e  to d o  s o . 
The fac t tha t s o  much l and wa s opened f o r  cu l t i va t i o n set  
the s t age fo r the com i ng o f  the " powe r " r e vo l u t i on o n  the 
farm. 
F a rm i ng Wi th Ho r s es  
F arm wo r k  wa s backb r e ak i ng d r udge ry a s  f a rme r s 
fo l l o wed the o l d  ho r s e- team beh i nd the pl ow. D e sp i te the 
adve n t  of the s t e e l  p l ow ( 1 8 3 3 ) , wo r k  wa s s l ow s i nce 
hor s e and ma n requ i r ed f r equen t food , wa te r ,  and r e s t  
s to p s .  The wo r k day i nc l uded feed i ng the l i ve s t o c k, 
" b r e a k i ng "  o r  ha r ne s s i ng ho r s es , p l o w i ng o r  th r e s h i ng , 
hau l i ng c r o p s  to ma r k e t  or s t o r i ng them, and ma k i ng 
repa i r s  on equ i pmen t ,  bu i l d i ng s  and fence s .  
T h e  wo r k  o f  t h e  farm fam i l y  pr od uced f o o d , f i be r , 
and she l te r  fo r them . I f  the fam i l y  wa s l u c ky , thr i f ty , 
and ha r d -wo r k i ng , i t  m i g h t  end up wi th a ma r k e t ab l e  
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s ur p l us . I f  no t ,  the fam i l y  suf f i ced w i t h wha t  i t  had , 
and bar te r ed fo r wha t i t  d i d  no t .  Tho s e  who we r e  enga g ed 
i n  m i xed fa rm i ng , tha t  i s , g r wo i ng p r o d uc t s  f o r  
them se l ve s  a n d  the i r  l i ve s t o c k ,  wer e  be t t e r  ab l e  to ma k e  
the g r a d ua l  t r a n s i t i on t o  comme r c i a l  fa rm i ng : 
A s  comme r c i a l  f a rme r s  sh i f ted f r om an ima l 
powe r  and beg a n  mak i ng us e o f  a s te a d y  
s t r e am o f  impr o ved farm mach i ne s , they 
and the i r  fam i l i e s  fo und they c o ul d  h a nd l e  
l ar g e r  ac r eage s o f  cr o p s  and ca r e  fo r 
g r ea t e r  n umbe r s  o f  l i ve s t o c k . Th i s  i s  
the e s s en c e  o f  the pr o c e s s  o f  co n s o l i d a ­
t i on o f  l and i n to fewe r comme r c i a l  fa rms, 
wh i ch ha s p r o g r e s s ed th r o ugh dep r e s s i o n and 
p r o s pe r i ty ( Ra sm us s en, 1 9 7 5 : 2 9 2 3 ) . 
The t r a n s i t i o n to comme r c i a l  fa rm i ng had de f i n i te 
impa c t s  upo n  the r ur a l  l a nd sc ape and w i l l  be d i s c us s ed 
l a t e r  in th i s  s t ud y. Mor e  i n te n s i ve cul t i va t i o n of the 
l and , mo no c ul t ur e , and a gene r a l  r i s e of  l a nd va l ue s  a r e  
s ome o f  the im pa c t s  o f  tha t  t r a n s i t i o n . 
The i n t e s i f i c a t i on o f  cul t i va t i o n wa s mad e  
po s s i b l e b y  us i ng types o f  labo r - sa v i ng ma ch i ne r y  whi ch 
became ava i l ab l e  a f te r  the C i v i l Wa r .  As a r e s ul t , 
non- powe r ed ma ch i ne r y  supp l a n ted some man ua l  l ab o r  and 
i nc r e a s ed man ' s  r e l i a n c e  on the ho r s e a s  h i s ma i n  po we r 
sour ce : 
The decade o f  the 18 6 0 s  saw ma ny impr o v e ­
men t s  i n  fa rm mach i ne r y , as  we l l  as the 
mo r e  gene r a l  us e o f  impl eme n t s  by the 
f a rme r s . The fac t t h a t  the C i v i l Wa r 
r e s ul t ed i n  a sc a r c i ty o f  l abo r s t i m ul a ted 
the adop t i o n of mach i nery ( Ja r chow ,  1 9 4 9 : 1 3 1 ) . 
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The impe t u s  to mechan i z e wa s s t i m ul a ted by t h e  wa r 
( and by subs equen t wa r s ) , wh i ch too k  pr oduc t i ve l a nd o u t  
o f  pr a c t i ca l  u s e  a n d  robbed fa rms o f  the i r  l a b o r  f o r c e . 
The t r end towa r d  mech a n i z a t i on led to a t r a n s i t i on f r om 
d i ve r s i f i ed ag r i c u l t u r e  ( typ i ca l  o f  the subs i s t e n c e  
farm s ) , to spec i a l i z ed fa rm i ng ( typ i c a l  o f  comme r c i a l ,  
i nd us tr i a l i z ed f a rm i ng ) . 
Di ve r s i f i ed ag r i cu l t u r e  cha r a c t e r i z ed mo s t  
Mid we s te r n  f a r m s  d u r i ng the " ho r s e e r a . " Even w i thou t 
mach i ne ry , f a rme r s  we r e  ab l e  to c l e a r  l a nd fo r the i r  
home s tead s , bu t the pace o f  the wo r k  wa s dec i de l y  s l ow ;  
abo u t  one ac r e  pe r ho r s e pe r day wa s ave r ag e  i n  a 
ten - ho u r  day ( S a r g e n ,  1 9 7 9 ) .  O f  cr i t i c a l  im po r t a nce to 
an unde r s ta nd i ng of the tendency to accept powe r - d r i ve n  
mach i ne r y  wa s t h e  co s t  o f  l a b o r  i n  man - hou r s : 
The p i o n e e r s  [ i n Mi nne s o ta ]  had to c l e a r  
away the B ig woods to mak e  r o om fo r f i e l d s  
and pa s tu r e s . They cu t down the t r e e s , 
pul l ed ou t s tumps , and ha u l ed away the 
wood • • •  they d i d  i t  wi th no mach i ne s  
and few t o o l s  ( Bo r ch e r t, 19 5 9 : 4 5 ) .  
S ome f a rme r s  we r e  s t i l l  enme shed i n  an ad v a nced 
p l o w  cu l tu r e  l i t t l e cha nged s i nce B abyl o n i a n 
c i v i l i z a t i o n ,  ex c e p t  tha t  the p l o w  wa s made o f  s te e l  
r a the r tha n  wo o d ,  a n d  ho r s e l abo r had repl ac ed human 
l ab o r  in f r o n t  of the pl ow. Many i n ve n t o r s  r e c o gn i z ed 
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the fa rme r s '  need to r a i s e the i r  cr op s  and l i ve s to c k  w i th 
l e s s  cos t  and d r ud g e r y  tha n  is requ i r ed us i ng huma n or 
a n i m a l  l ab o r . The I nd u s t r i a l  Revo l u t i on in Eng l and l ed 
to the s t i m ul a t i on o f  s im i l a r  i n nova t i on s  and i nve s t i o n s  
app l i ed t o  ag r i c u l tu r a l  p r ob l em s . Many mach i ne s  we r e  
i n ven ted b y  the C i v i l Wa r pe r i od ;  they g r ea t l y  a l l ev i a ted 
the bu rden s ome fa rm wo r k l o ad : 
The ma j o r  i n ven t i on s  i n  fa rm mechan i z a t i on 
tha t occ u r r ed f r om 1 8 3 0  to 1 8 5 0  ar e : the 
r eape r , 1 8 3 1 ;  the s teel  p l o w, 1 8 3 3 - 1 8 3 7 ; 
the comb i ne ,  1 8 3 6; the thr e s h i ng mac h i ne ,  
1 8 3 7 ; t h e  two - r ow co r n  pl a n ter , 18 3 9 ; the 
g r a i n  d r i l l ,  1 8 4 0 ;  the wooden hand pump 
u s i ng s u c t i on to l i f t wa te r ,  1 9 4 0 ;  the g r a i n  
e l e va to r , 1 8 4 2 ; the f i r s t  Amer i ca n  i n cuba t o r ,  
1 8 4 4 ; the one - ho r se whe e l  c u l t i va to r , 1 8 4 6 ; 
pu s h - type head e r s ,  18 4 8 ; hand dump r a k e ,  1 8 5 0  
t r a c t i on l e s s  bu t po r t ab l e  s team eng i ne f o r  
farm u s e ,  1 8 5 0  ( D r ache, 1 9 7 6 : 3 ) .  
The s e  t o o l s  and mach i ne s  we r e  spec i a l i z ed f o r  some 
o f  the mo s t  t ime- con s um i ng o f  f a rm ta s k s, and i n  some 
c a s e s  they made the pr od uc t i v i ty of the fa rm m uch g r ea te r  
and mo r e  ef f i c i en t . T h e  cha n g e s  in  p r oduc t i v i ty pe r 
man - ho u r enc o u r ag ed t i e s to a ma r k et economy, wh i ch 
a f fec t ed the r u r a l  l a nd s c ape by l i nk i ng i s o l a ted 
f a r m s t e ad s  to l o c a l  se r v i ce cen t e r s ,  ma r ke tp l a c e s , and 
man u fac t u r i ng cen t e r s .  P l owi ng , cu l t i va t i ng , p l a n t i ng , 
har r o w i ng , pu l l i ng s tumps , and mo v i ng non- se l f - pr op e l l i ng 
equ i pme n t  we r e  some typ i c a l  farm t a s k s requ i r i ng ho r s e s. 
Be f o r e  se l f - p r o pe l l ed t r a c t o r s  we r e  i nvented , ho r s e s  we r e  
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a ne ce s s i ty on mo s t  f a rms, bu t they we r e  a l s o  co s t l y  and 
t ime - co n sumi ng : 
The fo l l o w i ng au then t i c  reco r d  o f  
a f i e ld o f  co r n  i n  Oh i o  u p  t o  the 
po i n t of h a r ve s t  shows the d i s t r i bu ­
t i o n  o f  l a b o r  i n  te rms o f  one 
hor s e ' s  t ime : 
Ho r s e Hou r s 
P l ow i ng 1 3 . 2 0 
D i s k i ng 3 . 8 6 
Ha r r ow i n g  4 . 1 4 
Ro l l i ng 1 . 1 5 
D r a g g i ng 5 . 3 8 
P l an t i ng 1 . 8 4  
Cu l t i va t i ng 1 2 . 7 9 
( E l l i s  and Rume l y, 1 9 1 1 : 
Pe r ce n t  
3 1 . 2 0 
9 . 1 0 
9 . 7 7 
2 . 7 0 
1 2 . 7 0 
4 . 3 5 
3 0 . 1 8 
2 6 9 ) • 
Fo l l o w i ng the e x ampl e i n  Eng l and , Ame r i ca n  
i nven t o r s  app l i ed the i r  e f fo r t s  t o  f i nd i ng a n  e f f i c i e n t  
mode o f  powe r  g e n e r a t i on i n  o r d e r  to cu t f a r me r s ' co s t  
and wo r k  l o a d .  Many o f  the i n vento r s  we r e  f a r me r s  
them se l ve s ,  hen c e ,  they appr ec i a ted the ef fec t i v e ne s s  o f  
a to o l  tha t mad e  wo r k  ea s i e r . O f  co u r se ,  i f  wo r k  wa s 
eas i e r , l e s s  t ime - c on s umi ng , and mo r e  e f f i c i e n t , 
i nve n t o r s  wou l d  f i nd a ready and wi l l i ng ma r k e t  f o r  the i r  
produc t s .  Many pr og r e s s i ve farme r s fo r e s aw the even tua l 
sub s t i t u t i on o f  s team powe r for  ho r s e - po we r  f o r  f a rm 
wo r k : 
The pr e j ud i ce i n  favor  o f  the ho r s e i s  
pa s s i ng .  Men have accepted the new 
·o r d e r  of th i ng s ,  and the pr ob l em now i s  
to ada p t  mech a n i c a l  po we r  and farm 
me thod s to one ano the r i n  the way th a t  
w i l l  g i ve the mo s t  us e f u l  r e s u l t s 
( E l l i s  and Rume l y ,  1 9 1 1 : 240). 
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Eve r s i n c e  Thoma s J e f fe r s o n ,  Ame r i c a n  l e ad e r s  
recogniz ed the w i s d om o f  pr omo t i ng the hea l th o f  the 
agr i cu l t u r a l i nd u s t r y . Abr aham Li nco l n  supp o r ted the 
com i ng of the mec h a n i c a l  powe r  r e vo l u t i on in a g r i cu l t u r e ,  
wh i ch wa s - l a u nc hed by t h e  s ta t i ona ry and po r t ab l e  s t eam 
eng i ne s . Cu l tu r a l l y, the na t i o n ' s  f a r me r s  we r e  r e a d y  fo r 
the oncom i ng r e vo l u t i o n i n  f a r m  wo r k, wh i ch pa r t i a l l y 
e x p l a i n s  i t s r a p i d  ado p t i on .  Add i t i on a l p r omo t i o n by 
Li nco l n  spu r r ed the read y accep tance wh i ch s team powe r 
rec i eved : 
The s u c c e s s fu l  app l i c a t i on o f  s team 
powe r to f a rm wo r k  i s  a de s i de r a t um- ­
e spec i a l l y  a s te am p l o w .  I t  i s  no t 
enou gh tha t  a mach i ne ope r a ted by s t e am 
w i l l  r e a l l y pl ow . To be succe s s f u l , 
i t  m us t ,  a l l th i ng s  co n s i d e r ed , pl o w  
be t t e r  tha n  c a n  be done b y  an ima l 
powe r . I t  mus t do a l l the wo r k  we l l , 
and cheape r , o r  mo r e  r ap i d l y ,  so as  to 
g e t  th r ou g h  mo r e  pe r fec t l y  in  se a s on ; 
o r  i n  s ome way a f f o r d  an ad v a n t a g e  ove r 
p l o w i ng w i th an i m a ls e l se i t  i s  no 
suc c e s s  ( Ra smus s en , 1 9 7 5 : 3 4 1 4 ) . 
I n ven t o r s  such a s  A. L. Archamb a ul t ,  Hen r y  Ame s, 
Obed H u s s ey, and J . W. F awk es wo r k ed d i l i ge n t l y  t o  pe r f e c t  
a s team eng i ne capa b l e  o f  mee t i ng the c r i te r i a  s e t  fo r th 
by Li nco l n .  W i th the P r e s i de n t  o f  the Un i ted S t a t e s  
urg i ng the ad op t i on o f  s team powe r , the de ba te o v e r  
whe ther to u s e  an ima l powe r  or mecha n i ca l  powe r wa s 
l uanched . 
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U s i ng a ho r s e ,  a fa rme r  co u l d  wo r k  f r om e i g h t  to 
ten ho u �s a day, i f  the ho r se wa s we l l - fed and hea l thy.  
A typ i c a l  M i d we s te r n  f a rm in  18 8 0  cou l d  expec t to 
she l t e r , feed and ca r e  fo r an a ve r age o f  s i x  h o r s e s ,  
depend i ng o n  the s i z e and type o f  fa rm: 
S i x  wo r k i n g ho r se s  a r e  kept on the ave r ag e  
1 6 0  ac r e  fa rm. T h e  feed f o r  the s e  ho r s e s  
i n  a yea r app r o x ima t e s  the y i e l d  o f  3 0  
a cr e s  o r  a to t a l o f  $ 5 2 7 . 2 4 i n  c a s h . 
W i th 1 0 0  ac r e s  und e r  cu l t i va t i on ,  wh i ch 
i s  the a ve r ag e  numb e r  on a 16 0 - ac r e  t r a c t, 
th i s  lea ve s  7 0  ac r e s  to o f f s e t  the co s t  
o f  ha r ne s s , ca r e  and she l t e r  ( The G a s  
Engi ne , 1 9 1 6 :  1 9 0 ) .  
------
The spa t i a l  con s equences o f  us i ng ho r s e s  fo r farm 
wo r k  i nc l ud e  the requ i r emen t  o f  f i ve ac r e s  pe r ho r s e fo r 
r a i s i ng o a t s , hay, and other  feed , o r  abo u t  1 2 , 0 0 0  pound s 
o f  feed annua l l y. Ac r eage u s ed i n  ra i s i ng ho r se f e ed 
cou l d  no t be u s ed to r a i s e a c a s h - g r a i n  c r op. In e f fect,  
acr eage devo ted to r a i s i ng ho r se- feed wa s no n - pr od uc t i ve .  
Us i ng ho r se s  a l s o  requ i r ed tha t  the fa rms tead have a 
l a r ge ba r n  wi th a hay l o f t, and pa s tu r e s  fo r g r a z i ng and 
exe r c i s e of ho r se s .  T o  ope r a t e the fa rm, a co n s i d e r ab l e  
amo u n t  o f  equ i pmen t  wa s a l s o  requ i r ed , as  i s  shown i n  
Tab l e  1. 
Th i s  l i s t  o f  equ i pment wa s typ i ca l  o f  tha t needed 
on an ave r a g e  1 6 0 - ac r e  f a rm wi t h  1 0 0 - ac r e s  und e r  
cul t i va t i o n .  A l t o g e t he r , the co s t s o f  equ i pme n t, she l t er 
for  an ima l s , and sheds f o r  equ i pmen t  s t o r age,  co n s t i tu ted 
Tab le 1 
EQUIPMENT NEEDED IN 1 8 8 2  ON A 160 -ACRE FAIU1 
Three hor s e s  at $ 15 0  e ach 
One pair of oxen . . . . . . . . 
One sulky three -hor s e  p low . 
Two -hor s e  cul tivat or . . . 
. $ 45 0  
100  
s o  
30  
Three -hor s e  reaper ( se l f -binder) . 2 75 
Two -hor s e  harrow . . . . . . . . 15 
Source : Jarchow , 1 9 49 : 1 8 3 . 
( Since the average farm had s ix hor se s , the co s t s  
for hor ses  shoul d b e  doub led) . 
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a co n s i d e r a b l e  i nve s tmen t ,  as  is re f l e cted in cen s u s  
f i g ur e s . U s i ng M i n ne s o� a  a s  a n  e x ampl e , T ab l e  2 s h ows 
the i nc r e a s e  i n  va l ue of bo th f a rm l a nd and bu i l d i ng s  f r om 
1 8 5 0 , when ho r se and ma nua l  l ab o r  p r o v i ded powe r , to 
1 9 1 0 ,  when s te am powe r  pea k ed . 
Equ i pme n t  wh i ch fa rme r s  u s ed wa s adap ted t o  u s e  
w i th ho r se s ; hence , o n e  wo u l d  th i nk tha t  f a rme r s  wou l d 
have been re l uc t a n t  to e x pe r ime n t  w i th a powe r - so u r ce 
tha t made the i r  equ i pme n t  obs o l e t e .  Wi th po we r  
mach i ne ry , mo s t  o f  the equ i pme n t  p r e v i ou s l y  u s ed w i th 
ho r s e s  wa s s i m pl y  pu l l ed by the s team eng i ne ,  a l be i t  
awkwa rd l y ,  un t i l  im p l emen t s  we r e  i nve n t ed spec i f i c a l l y  
f o r  t r a c t o r  u s e .  
F a rm i ng Wi th S team Powe r 
F a rme r s  we r e  w i l l i ng to exper ime n t  w i th s t e am 
th r e s he r s  and tr a c to r s  bec a use " powe r "  wa s the key to 
e f f i c i ent l y  " tu r n i ng "  the mi l l i o n s  o f  ac r e s  of s tu bbo r n  
pr a i r i e sod : 
Powe r  co n t r o l s  o ur mod e r n  wo r ld , and s i nce 
the dawn of h i s to r y  it ha s been the dom i ­
n a t i ng i n f l uence i n  the t r a n s i t i o n  f r om 
s avag e r y  to c i v i l i z a t i on .  The human r a ce 
has  a l way s requi r ed power f o r  th ree 
e s s e n t i a l  pur p o s e s : t i l l i n g the so i l  to 
g r ow food and raw ma ter i a l s ; chang i ng the 
shape of ma t e r i a l s  to ad apt them f o r  us e ;  
and c a r ry i ng me n and pr od uc t s  f r om p l a c e  
to  pl a c e . I n  o ther wo r d s  po we r  i s  
r eq ui r ed f o r  ag r i c ul t ur e , ma nuf a c t ur i ng , 
a nd t r a n sp o r t a t i on ( E l l i s  and R ume l y ,  
1 9 1 1 : 2 7 4 ) . 
Tab le 2 
VALUE OF FARMLAND AND BUILDINGS IN MINNES OTA : 
185 0  - 1 9 1 0  * 
1 85 0  
1860  
1 8 7 0  
1880  . 
1890  
1900  . 
1 9 1 0  . 
. . . .  (data unavai lab l e )  
. . . . . . . . . 2 8  
. . . 7 8  
. . . 1 9 4  
3 40 
. 6 7 0  
1 , 26 2  
* in mi l lions o f  do l lar s 
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Source : Bureau o f  the Cen sus , Washington , D . C . , 1 9 75 , 
Hi s t ori cal Stat i s ti c s  of the Uni te d  S t.ates , 1 9 75 : 
464 . 
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F a rme r s saw the co s t s and s l o w speed w i th wh i ch they 
cou l d  fa rm u s i ng ho r se s . Hence they we r e  r e a d y  f o r  the 
" powe r " r e vo l u t i o n . I n  chang i ng f r om us i ng ho r s e s  to 
u s i ng s te am powe r ,  f a r me r s  cou l d  t i l l  the so i l  mo r e  
e f f i c i en t l y, r e shape the l a ndsc ape, i n c r e a s e  fa rm s i z e ,  
and app l y  mecha n i ca l  powe r  t o  o ther ope r a t i o n s  requ i r i ng 
b e l t powe r . " Po we r " r e f e r s  to " The ra t e  a t  wh i ch wo r k  i s  
done . I n  o th e r  wo r d s, powe r i nvo l ve s  the t i me e l emen t "  
( J ones,  1 9 3 8 : 3 5 3 ) . U s i ng ho r s e s, the pace o f  f a r m  wo r k  
was s l o� ( on l y  one ac r e  pe r ho r s e pe r day ) , and the r e  
we r e  l im i t s  t o  t h e  ab i l i ty t o  i nc r e a s e  ho r s e s ' 
produc t i v i ty. The ac r eage pe r day p l o wed dec r e a s e s  wi th 
f i ve o r  mo r e  ho r s e s  wo r k i ng ( S a r g e n ,  1 9 7 9 ) .  The e c o n om i c  
co s t s  o f  us i ng ho r s e s  a l s o  cou l d  be we i gh ted i n  te r m s  o f  
con t r a s t i ng the po t en t i a l  f o r  impr o v i ng the wo r k -c ap a c i ty 
o f  the ho r se : 
An impr o veme n t  i n  the ho r s e • • • 
mus t be pa i n fu l l y  s l ow, bu t the 
mecha n i ca l  gen i u s of man knows 
no speed l i m i t . An impr o veme n t  
o f  2 0  pe r ce n t  i n  t h e  ho r s e wou l d  
t a k e  yea r s ,  bu t the mi nd o f  one 
i nve n t o r may a t  any t i me i nc r e a s e  
the ec o n omy o f  the t r a c t o r  1 0  o r  
even 2 0  pe r c e n t  ( T he G a s  Engi ne, 
1 9 1 2 : 2 5 2 ) .  
Mech an i c a l  i nv en t i o n s  such as the s t eam tr a c t i o n 
eng i ne and s t eam th r e sh e r s ,  cha nged the to ta l powe r  
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outpu t po s s i b l e  o n  the fa rm, hence g r e a t l y  enh a n c ed the 
poten t i a l  fo r cha ng i ng " wo r k "  and as  a r e s u l t  the 
l ands cape : 
Mechan i ca l  powe r  ha s added ten s  o f  
m i l l i o n s  o f  bushe l s  yea r l y t o  the 
y i e l d  of p r a i r i e whe a t  and pu t 
hund r e d s  o f  p r o s pe r o u s  town s  on 
the map . P r a i r i e s  a r e  now set t l ed 
i n  mon th s  whe r e  i t  t o o k  yea r s  
be f o r e  the com i ng o f  the t r ac t i on 
eng i ne .  The Man w i th the Hoe i s  
pas s i ng ,  and i n  h i s  wak e ,  man ' s  
f a i t h f u l f r i e nd the ho r s e ( E l l i s  
and R ume l y, 1 9 1 1 : 1 1 ) .  
S team th r e she r s  we r e  fo r e r unne r s  o f  the 
f o s s i l - fue l powe r ed t r ac t o r , gene r a l l y re f e r r ed to a s  
" tr a c t o r s , " t o  d i s t i ng u i s h them f r om " steam- t r a c t o r s . "  
Ea r l y s team th r e s he r s  we r e  hu ge ma ch i ne s  wh o s e  p r a c t i ca l  
u se wa s fe a s i b l e  on l y  w i th the open i ng o f  the g r e a t  
p ra i r i e l a nd s  o f  the Mid we s t . The s t e am mach i ne s  had 
many dr awba c k s ,  no t the l e a s t  o f  wh i ch wa s the i r  tendency 
to e x p l od e : 
Many i s  the t i me tha t  the s team bo i l e r  
h a s  e x p l oded o n  the farm f o r  the wan t  
o f  wa te r ,  a j o i n  wea k ened by r u s t , o r  
a s tu c k  sa f e ty va l ve ( The Gas  Engi ne , 
1 9 1 1 : 1 5 8 ) .  
The s te am mach i ne s  we r e  cumbe r s ome mo n s te r s  
we.i g h i ng two - t o n s  o r  mo r e , wh i ch bad l y  compac ted the 
so i l . They a l s o  requ i r ed as  much as twe n ty ba r r e l s  of 
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wa t e r  a day, we r e  unp r ed i c tab l e ,  and requ i r ed l a r ge 
f i e l d s  . f o r  the i r  e f f i c i en t  ope r a t i on . 
The we i gh t  o f  the s t eam eng i ne s  pr oved e x c e s s i ve f o r  
ma�y r u � a l  br idg e s  and many co l l apsed a s  a r e s u l t :  
Wi th the hea v y  s team t r ac t i on eng i ne s ,  
i t  i s  dange r o u s  a n d  s ome t ime s impo s s i l be 
to c r o s s the a ve r ag e  br i dge on cou n t r y  
r oad s w i tho u t  b r e a k i ng th r o ugh, and 
the ca r e f u l  ope r a to r  a l ways ca r r i e s  
p l an k s  w i th h i s ou t f i t  and pl a n k s the 
b r i dg e  ahead of the eng i ne ( The G a s  
Engi ne,  1 9 1 1 : 1 5 8 ) . 
--- ---
( S ee F i g u r e  1 fo r a be t te r  unde r s ta nd i ng o f  the p r o b l em 
f arme r s  faced when mo v i ng the i r  s t e am eng i ne t r a c t o r s  
f r om fa rmstead to f i e ld . ) One r e s u l t o f  u s i ng s t e am 
powe r ed t r a c to r s  wa s the impe t u s  to co n s t r u c t  be t t e r  and 
s t r o n g e r  r u r a l  br i dg e s . Knowi ng the ha z a r d s  of c r o s s i ng 
a ru r a l  br i dg e ,  the " tr ac t i onee r ta k e s  h i s l i f e i n  h i s  
hand s ,  and o f t e n  i s  hea v i l y l i ab l e  a s  we l l  fo r damage to 
the s t r uc t u r e "  ( E l l i s  and R ume l y, 1 9 1 1 : 3 0 5 ) .  
S team eng i ne s  we r e  a de f i n i te f i r e ha z a r d t o  
f i e l d s ,  f a rm bu i l d i ng s ,  ope r a t o r s, a n d  c r o p s ,  acc o r d i ng 
to Joh n s o n  i n  F a rm Powe r i n  the Ma k i ng of Ame r i can ( 1 9 7 8 : 
7 3 ) .  S pa r k s  f l ew d ur i ng the ope r a t i o n o f  the eng i ne s ,  
o f ten se t t i ng f i r e s  tha t  requ i r ed add i t i o na l labo r ,  t i me, 
and wa t e r  to br i ng und e r  co n t r o l .  
The s i g n i f i c ance o f  s team eng i ne s  and t r a c t o r s  i s  
tha t they co n s t i t uted a t r a n s i t i on i n  " po we r " on the f a rm 
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Fig . 1 .  Trac tor Mi shap 
Source : E l l i s  and Rume ly , 19 11 : 5 1 .  
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f rom ho r se - to s te am powe r  eng i ne s - to g a s o l i ne t r a c t i on 
eng i ne s . ( tr a c t o r s ) .  Desp i te the i r  i n c r e a s e  i n  powe r 
outpu t , they we r e  o f ten hand i c apped by be i ng r e s t r i c ted 
to l a r ge f i e l d  ope r a t i on s . They we r e  im pr a c t i c a l  f o r  the 
sma l l  o r  h i l l y  f a r m . The i r co s t  wa s gene r a l l y  
p r oh i b i t i ve f o r  a s i ng l e fa rme r t o  buy , s o  gr o u p s  o f  
farme r s o f ten bo u g h t  o r  ren ted one to ge the r . " Th r e sh i ng 
gang s " came ou t to a f a rm to do the th r e s h i ng wo r k  a t  
ha r ve s t  t ime . 
S team t r a c t i on eng i ne s  we r e  l i m i ted i n  o the r way s  
a s  we l l :  
S team t r a c t o r s  nev e r  mad e  good a t  pu l l i ng 
t i l l ag e  app a r a t u s  bec a u s e  of  the i r  g r e a t  
we i gh t  and the d i f f i cu l ty i n  ge t t i ng 
wate r  to them on the d r y  Wes t e r n  p l a i n s 
whe r e  they c o u l d  be u s ed fo r br eak i ng 
vas t a r e a s  o f  v i r g i n  sod . The f a i l u r e 
o f  the s te am t r a c t o r  fo r th i s  pur p o s e  
paved t h e  way fo r t h e  ga s t r ac t o r  
( Cu r r i e ,  1 9 1 6 : 1 3 ) .  
The deve l o pmen t  o f  s team eng i ne s  fo r f a rm i ng wa s 
based on J ame s Wa t t ' s  1 7 5 9  steam eng i ne .  U s ua l l y they 
wer e  bo i l e r s  mo un ted on an i r on fr ame abo u t  8 fe e t  w i de x 
12 fee t l o n g . T h e  a x l e  on wh i c h the bo i l e r  r e s ted wa s 
typ i c a l l y  a r o l l e r  6 fee t  i n  d i ame t e r  and 6 fe e t  w i d e . 
They we r e  o f t e n  a s  b i g  a s  a f a r m  h o u s e  a n d  h a d  e i t h e r  a 
hor i z o n ta l o r  ve r t i c a l  tube bo i l e r  wh i c h bu r n e d  co a l , 
wood , o r  s t r a w ( R a sm u s s e n , 19 7 5 : 3 4 14 ) . J . W .  Faw k e s  
ad a p t ed t h e  f i r s t r e a l l y  wo r k a b l e  s t e am e n g i n e a s  a s t e am 
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" tr ac to r " ( or " s team- t r a c t i o n mo t o r " ) . A t  f i r s t , s t eam 
eng i nes . we r e  mad e  a s  s ta t i o n a r y  equ i pme n t ,  bu t l a t e r  we r e  
conve r ted t o  po r t ab l e  un i t s : 
The e a r l y  s team eng i ne s  fu r n i shed 
be l t  powe r , bu t they had to be pu l l ed 
f r om p l a c e  to pl ace by ho r se s  o r  
o xen . One o f  the f i r s t t o  b e  pr o ­
d uced i n  the Un i ted S ta t e s  wa s 
the F o r ty-N i ne r . I t  wa s bu i l t  i n  
Ph i l ade l ph i a  i n  18 4 9  b y  A . L .  
Ar chamb a u l t i n  4 - , 1 0 - , and 3 0 -
hor s epowe r  s i z e s . The sma l l e s t  
o f  the s e  we i ghed 2 t o n s , o r  a 
tho u s and pound s pe r ho r s epowe r  
( Ra sm us s e n , 1 9 7 5 : 3 4 1 4 ) .  
" B el t - o r  b r a k e "  ho r sepowe r i s  th e amo u n t  o f  powe r  
g ene r a ted a t  the be l t  pu l l ey and wh i ch i s  the new ene r g y  
a va i l ab l e  to d o  wo r k  ( J on e s , 19 3 8 : 3 5 5 ) .  The i n i t i a l  
wo r k  do ne by the s t a t i o n a r y  s t e am eng i n e wa s to r e p l ace 
the ho r se t r e a dm i l l  and ho r se- sweep wh i ch we r e  u s ed for  
thr e s h i ng and ba l i ng hay . 
The t r a n s i t i o n  to po r t ab l e  steam eng i ne s  made i t  
pos s i b l e  t o  u s e  no n- huma n , no n- an ima l powe r  fo r p l o w i ng 
for  the f i r s t  t i me . Re l e a s i ng huma n s  f r om l a bo r l ed to a 
red uc t i o n i n  the fa rm popu l a t i o n needed to pr o v i d e  food 
for  the na t i on . I t  al s o  impr oved the l i v i ng c o nd i t i o n s  
f o r  th e fa rme r a n d  eve n t u a l l y led t o  a g r e a t e r  fa rme r  
dependence o n  u r b a n  cen t e r s fo r ma r k e t i ng , f i na n c i ng , and 
pu r c h a s i ng f a r m  im p l eme n t s  and mach i ne s , as we l l  as f o r  
o th e r  c o n s u me r  good s ( Rode f e l d , et a l , 19 7 8 : 6 2). 
Bou l t o n  and Wa t t  es t ab l i shed the " ho r s ep o we r " a s  
the "mea s u r e  by wh i ch t h e  capac i ty o f  eng i nes i s  r a ted 
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a t  3 3 , 0 0 0  p o u n d s  r a i s ed one foo t h i gh pe r m i nu t e "  
( Th e  Ame r i ca n  Cyc l opa ed i a, 1 8 7 4 : 8 3 0 ) .  The ab i l i ty to 
" r a t e "  powe r a l l o wed compa r i s o n s  be tween the ab i l i ty of 
hor se s  to do wo r k  and the ab i l i ty o f  eng i ne s  to 
sub s t i t u te f o r  tha t powe r . Tha t is  the ho r s e- po we r  
r a t i ng ( h . p . ) .  The t r a n s i t i on t o  powe r  mach i ne r y  bega n  
w i th the i n t r od uc t i o n o f  the s team t r a c t i on eng i ne s  wh i ch 
empl oyed s team powe r to pu l l  equ i pment,  such a s  
t r ad i t i on a l p l o w s  wh i ch had been u s ed beh i nd ho r s e s . 
Th i s  pr o ved i ne f f i c i en t  bec a u s e  o f ten the s team eng i ne s  
cou l d  no t b e  s t ee r ed w i tho u t  us i ng ho r s e s  t o  g u i de them . 
I f  one had to u s e  ho r se s  to s teer , one m i g h t  j us t  a s  we l l  
save h i m se l f the ag g r a va t i o n o f  le a r n i ng how t o  u s e  
s team, and j us t  s t i c k w i th ho r s e s . The deve l opme n t o f  
s tee r i ng mech a n i s m s  ( 1 8 8 0 ) and ge a r i ng sy s tem s 
( 1 8 7 0 - 1 8 8 0 ) impr oved the ea se w i th wh i ch fa rme r s  c o u l d  
ope r a te the ma ch i ne s ,  bu t b y  tha t  t i me the O t t o  fo u r  
s tr o ke i n te r n a l comb us t i o n eng i ne wa s be i ng de ve l o ped . 
N i cho l a s  O t t o ' s  pa t e n t  on h i s  eng i ne revo l u t i o n z i ed the 
ent i r e concept of " powe r " even as  s t eam eng i n e s  we r e  
reach i ng the i r  pe a k  i n  sa l e s  ( Ra sm us sen , 1 9 7 5 :  
3 4 1 4 - 3 4 1 9 ) • 
S te arn th r e s her s had a dec i ded ad van tage o ve r  us i ng 
ho r s e and ma n - powe r i n  th r e s h i ng ope r a t i o n s . U s i ng a 
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s team th r e s he r ,  the wo r k  wa s compl eed i n  l e s s  t ime, 
the r eby sav i ng many ma n - ho u r s  in labo r . G r e a t e r  a c r e a g e s  
cou l d  be th r e shed i n  l e s s  t ime t h a n  could b e  d o n e  w i th 
ho r se s .  S team eng i ne s  pu l l ed g a n g  p l ows { see G l o s s a r y )  
and o t h e r  impl eme n t s  and fu r n i s hed be l t  powe r  t o  d r i ve 
she l l e r s . 
Farme r s  wo r k i ng toge ther co u l d  th r e s h  a s  m uc h  a s  
n i ne hu nd r ed t o  one tho u s a nd bu she l s  o f  whe a t  a d a y  us i ng 
s team t r ac t i on eng i ne s , whe r e a s  one fa rme r u s i ng ho r se s  
y i e lded on l y  abo u t  f o u r teen bu s he l s  pe r day. ( No w, w i th 
mod e r n  t r ac t o r s and comb i n e s ,  a fa rme r can e x pec t to 
har ve s t  abou t  3 2 0 0  bu she l s  a day. ) Tho u g h  ma ny f a r me r s 
wer e  skept i c a l  o f  s team t r a c t o r s, th e be s t  ad ve r t i s eme n t  
f o r  the i r  e f f ec t i ve ne s s  wa s the em pi r i c a l  ev i dence o f  
the i r  r o l e  i n  the whea t co u n t r y  of  the Mi d we s t : 
The pr a c t i c e o f  s t e am pl owi ng wa s rap i d l y  
e x tended . Va s t  t r a c t s  o f  leve l te r r i ­
t o r y  we r e  ope ned whe r e  the a c r e a g e  wa s 
s o  g r e a t  a s  to d i s c ou r ag e  the idea o f  
tur n i ng i t  w i th a s i ng l e  team a n d  ho r s e  
p l ows. P r a i r i e s we r e  tamed i n  a 
tw i n k l i ng • • •  The pa th wa s the n  c l e a r  
f o r  the g a s  t r a c t o r . The f a rme r s had 
been ed u c a ted to t r a c t i o n f a rm i ng 
( E l l i s  and Rume l y ,  19 1 1 : 2 2 3 - 2 2 4 ) .  
The oper a t i o n o f  the s t eam eng i nes mus t ha ve been 
a s i g h t  on the p r a i r i e s  as  the eng i ne ' s  smo k e  d r i f ted 
o ve r  the f i e l d s .  M any o l d e r  f a rme r s  s t i l l  r e c a l l  the 
e xc i temen t o f  the en t i r e fam i l y  go i ng ou t to the f i e l d  to 
watch the thr e sh i ng wor k  pr o g r e s s  as  a new e r a  dawned : 
The g i a n t, smo k e - be l ch i ng s team 
t ra c t i o n mac h i ne s  w i th mo n s t r o u s  
whee l s  a n d  e e r i e  wh i s t l e s  we r e  
e spec i a l l y  ad a p t ab l e  t o  th r e s h i ng 
a nd wood - c u t t i ng oper a t i on .  They 
wer e ga r g a n t uan ha r b i nge r s  of a 
new mec h a n i c a l  e r a i n  wh i ch they we r e  
to p l ay bu t a tr ans i t i o na l r o l e 
( Ka r o l ev i t z ,  1 9 7 0 : 9 3 - 9 4 ) .  
Wa t c h i ng the s t e am eng i ne s  i n  ope r a t i o n ,  the 
f a rme r who had a se n t i men t a l a t t a chme n t  to h i s  ho r s e s  
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fel t h i s  " way -o f - l i f e "  be i ng th r ea tened and some f a rme r s  
v i g o r ou s l y  r e s i s t ed the no t i on o f  rep l a c i ng ho r s e s  w i th 
such mo n s t r o u s  ma ch i ne s . To  the se fa rme r s, i t  wa s a lmo s t  
sacr i l i g i o u s  t o  even th i nk o f  r ep l a c i ng the ho r s e : 
H o r s e s  we r e  mo r e  than a s o u r ce o f  
powe r . Li k e  peop l e ,  they we r e  f l e s h  
and b l ood a n d  pe r s ona l i ty ,  and 
con t r i b u t ed unce r t a i n ty and exc i te­
men t ( Joh n s on , 1 9 7 8 : 11 ) .  
Wi thou t the ho r se , wou l d  the fa rme r  need h i s  l a r g e  
b a r n  w i th ampl e hay l o f t  f o r  s t o r i ng hay ? Wou l d  h e  need 
the an ima l s  wh i ch had p r o v i ded so much ene r g y  fo r wo r k  on 
the fa rm, i f  a ma c h i ne wou l d  do the same wo r k  cheape r , 
fas te r , and w i th fewe r labo r e r s ? A f t e r  a l l ,  ma ch i ne s  d i d  
not have pe r s o n a l i t i e s a s  ho r s e s  d i d ; ho r s e s  co u l d  wo r k ,  
p r o v i d e  en t e r t a i nmen t ,  t r a n s p o r t a t i o n , and even 
f r i end s h i p. T o  an swer these qu es t i on s ,  fa rme r s  beg a n  
compu t i ng the ac t u a l  co s t s o f  us i ng ho r s es . I n  
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despe r a t i on ,  s ome u s ed eve r y  a r g ume n t  t o  d i s s u a d e  the 
s ub s t i t u t i o n o f  ho r s e s  by ma ch i nes ; even " The e x h a u s t  of  
a mul e o r  a ho r s e i s  good f o r  the l a nd wh i l e the e x h a u s t  
o f  the t r a c t o r  i s  no t "  ( J oh n s o n ,  1 9 7 8 : 1 2 ) .  
S uch s t a temen t s  we r e  made i n  a l l ser i o u s ne s s  and 
i nd i c a ted the deep- r o o ted good f a vo r in wh i ch h o r se s  we r e  
he l d . S ome fa rme r s  we r e  s im pl y  r e l uc t a n t  t o  d r op the 
l ong- s t a nd i ng cu l t u r a l  t r a i t  of u s i ng ho r se s  as a s o u r ce 
o f  power on the f a rm . The i r fond n e s s  f o r  ho r se s  somewha t 
h i nd e r ed the ad op t i on o f  s team powe r  on some f a rm s  tha t 
wer e capa b l e  o f  empl oy i ng i t .  I ndeed , some fa rme r s  we r e  
r e l uc ta n t  t o  app l y  mechan i c a l powe r  i n  any fo rm, b u t  they 
wer e  in the m i n o r i ty .  I t  i s  i n te r e s t i ng to no te tha t 
the r e  wa s a de f i n i t e t ime l a g  be tween the ava i l a b i l i ty o f  
k now ledge conce r n i ng me chan i z a t i on ,  and the ac t u a l 
gene r a l  ad op t i o n o f  i t  i n  ag r i c u l t u r e : 
I t  i s  a c u r i o u s  and sugg e s t i ve f a c t  
tha t t h e  app l i c a t i o n of  ma ch i ne r y  to 
a g r i cu l t u r e  l agged fu l l y  a cen t u r y  
beh i nd t h e  app l i c a t i o n o f  ma ch i ne r y  
to  i nd u s t r y  ( Mor r i s on a n d  Comma g e r , 
1 9 5 5 : 1 9 1 ) . 
The new po we r  a g e  b r ed i t s evang e l i z e r s  o f  the 
bene f i c i a l u s e s  o f  s team power on the fa rm , and the powe r 
deba te co n t i nued . F r om 1 8 5 0  to 19 1 0 , i t  wa s no t a 
f o r e g o n e  con c l u s i o n  tha t  s team t r a c t o r s  wou l d  l e ad to the 
i nt r od uc t i o n of g a s - t r a c t o r s - - and th a t  the ru r a l  
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l a n d s c ape wou l d  be e x ten s i ve l y  a f fected a s  a r e s u l t .  T o o  
o f ten w e  i n te r p r e t  h i s to ry thr ough t h e  eyes o f  h i nd s i gh t , 
f o r g e t t i ng tha t the cha n g e s  and i nnova t i on s  tha t  o c c u r r ed 
wer e  no t a u t oma t i c a l l y ado p t ed . I nd i v i dua l f a r me r s , 
g i ven the cho i ce o f  powe r  on the fa rm , we i ghed the 
e v i dence and mad e  th i e r  ch o i ce s : 
The dec i s i on to ad o p t  a new pr a c t i ce 
can be b r o k e n  down i n to a sequence 
of f i ve s ta g e s : 
1 .  Awa r ene s s  
2 .  I n te r s t  
3 .  Eva l ua t i on 
4 .  T r i a l  
5 .  Ad op t i on • 
( S umma r i z ed ,  fr om S l o c um ,  19 6 2 : 
1 8 7 ) . 
F a rme r s  we r e  ( and a r e ) p r a gma t i c ; econom i c  
cons i d e r a t i o n s  ha ve p l ayed a n  e x ten s i ve r o l e  i n  s p a r k i ng 
the w i l l i ngne s s  to ad o p t  powe r d r i ven ma ch i ne r y  i n  
a g r i c u l t u r e : 
The ec o n om i c  u s e  o f  ma ch i ne r y  i n  
a g r i cu l t u r e  i s  dependen t  o n  a number 
o f  fac t o r s  • • • bu t the r e  is  one 
pr i c i p l e  common to a l l c a s e s : a 
mach i ne mus t do su f f i c i en t  wo r k  to 
r epay i t s c ap i ta l  ou t l ay and 
wo r k i n g  co s t s over a rea so nab l e  
per i od ( E n cyc l opa ed i a  B r i tan n i c a , 
1 9 4 2 : 3 7 2 ) .  
F arme r s bec ame awa r e  o f  s team tr a c t o r s  th r o ugh 
p l o w i ng e xh i b i t i o n s  and farm j ou r na l adve r t i s eme n t s . 
I n te r e s t  wa s d e ve l oped bec a u s e  i n vento r s  knew f a rme r s  
needed an e a s i ng o f  the i r  wo r k l o ad ; a l s o , the r e  wa s a 
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r ea d y  ma r k e t  fo r the i r  pr od uc t s .  Wi th the adop t i o n  o f  
s team t r a c t o r s, f a rme r s  cou l d  te s t  f o r  them se l ve s  the 
" o l d  way s " ve r s u s the " new . " I n  the case o f  s te am 
t r ac t i o n eng i ne s ,  f a rme r s  found tha t they we r e  too  
cos t l y, dange r o u s ,  and cumbe r s ome . They we r e  a l s o t o o  
na r r o w l y  r e s t r i c ted i n  the i r  u s e s  to mak e  them 
econom i ca l l y  a t t r ac t i ve i n  the l o ng- te rm . S team t r a c to r s  
had ser i o u s  d i sa d v a n t a g e s  tha t cau sed o c c a s i o n a l  c r i s e s  
o n  the fa rm when they br o k e  down ,  l o s t  tr ac t i o n i n  we t 
s o i l , o r - - heaven fo r b i d - - b l ew up. 
Though the i r  g r e a te s t  a s s e t  was the i r  p o we r  to do 
mor e  wo r k  i n  le s s  t ime than wa s prev i o u s l y  po s s i b le ,  
farme r s  fo und tha t fue l  t o  r u n  s team tr a c to r s  r equ i r ed a 
read y supp l y  o f  c a s h  on hand to buy coa l .  The t r a c to r s  
a l s o  requ i r ed a sk i l l ed eng i ne e r  f o r  the i r  sa f e  
ope r a t i on .  The r e  we r e  ma ny add i t i on a l  p r ob l em s  
a s s o c i a ted w i th the i r  u s e : they cau sed seve r e  e r o s i o n 
due to com pa c t i o n o f  the so i l  f r om the i r  e x c e s s i ve 
we i g h t ; the s t ee l lu g s  u s ed on the i r  wh ee l s  we r e  to 
p ro v i de t r a c t i on , b u t  we r e  qu i t e i n e f fe c t i ve in mudd y 
s o i l ,  such a s  i s  commo n i n  the spr i ng ;  the l u g s  d u g  i n t o  
the so i l, d i s tu r b i ng pr oper dr a i nage ; and the comb i n a t i o n 
o f  the we i g h t  o f  s t eam tr a c t o r s and the type o f  l u g s u s ed 
on the whee l s  cau s ed e r o s i on i n  a r e a s  tha t  had 
e x pe r i enced ve r y  l i t t l e  er os i o n be f o r e  the ad ven t of the 
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s team t r a c to r s . Whe r e a s  s team thr e s he r s and t r a c to r s  
a l l ev i a ted some p r o b l em s  i n  fa rm i ng , they ser i o u s l y  
e x a c e r b a ted o t h e r s .  F i g u r e  2 g i ve s  an i nd i ca t i o n  o f  the 
l i k e l y  a f f e c t s  tha t the whee l s  and lugs o f  s t e am t r a c t o r s  
wou l d  ha ve on r o ad s and f i e l d s . The i r a f fec t s  on 
d i s tu r b i ng the s o i l  a r e  i l l u s tr a ted in F ig ur e  3 .  
The l o w  ene r g y  e f f i c i ency o f  s team t r a c t o r s  
r equ i r ed hu gh amo u n t s  o f  f u e l  and wa t e r  to ope r a t e , bu t 
the i r  ch i e f  de f i c i ency wa s tha t  they we r e  an i nadeq u t e  
s ubs t i t u t e  fo r ho r s e s . F arme r s  even needed the i r  ho r s e s  
i n  o r d e r  t o  ge t t h e  fue l  and wa t e r  t o  the t r a c t o r s and 
thr e s he r s  in the f i e l d s . As a result o f  the de f i c i enc i e s 
i n  s team powe r ed - t r a c to r s , ho r s e s  r ema i ned the ch i e f  
powe r  s o u r c e , and wou l d  be g i ven up on l y  r e l uc t a n t l y  when 
the ga s o l i ne t r a c t o r  came a l ong : 
D i sp l a c i ng the o x , the ho r s e and the mul e 
was me t w i t h  some r e s e n tmen t  and a good 
dea l o f  oppo s i t i on .  The age of  s team as 
app l i ed to fa r m i ng ( rough l y  de f i ned as  
1 8 5 0  to 1 9 0 0 ) had ve ry l i t t l e  e f f e c t  on the 
u s e  o f  ho r s e s  for  bo th f a r m i ng and t r a n s ­
p o r t a t i on • • •  the ar r i va l  o f  the g a s  
t r a c t o r  a t  the tu r n  o f  the cen t u r y  br o u g h t  
the r e a l c o n f r on t a t i o n be tween ho r s e po we r  
a nd mech a n i c a l  powe r . Even so , ho r s e s  
wer e dom i na n t  i n  f a rm i ng the f i r s t qu a r t e r  
o f  the 1 9 0 0 s  a n d  d i d  no t rea l l y  l o s e  the 
b a t t l e  to  the i n te r na l  combu s t i on eng i ne 
un t i l the m i dd l e  th i r t i e s  ( J oh n s o n , 1 9 7 8 :  1 1 ) .  
Fig . 2 .  Conventional - type Steel - rim Trac t or Whee l  
Showing Common Type s of Lugs 
45 
S ourc e :  Jone s , Farm Gas Engine s and Trac tor s , 1 9 8 3 : 3 3 3 . 
Fig . 3 .  Effec t s  o f  S t ee l  Lug s on Soil  
Sour ce : Jone s , Farm Ga s Engine s  and Tractor s , 1 9 8 3 : 3 4 2 . 
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A n  unde r s t a nd i ng o f  the " powe r  r e vo l u t i o n "  i n  
a g r i c u l t u r e  i s  es s en t i a l  i f  one i s  t o  f u l l y  und e r s t a nd o f  
the cha n g e s  wr o ug h t i n  the r u r a l  l a nd s c ape a s  a r e s u l t  o f  
f a rm i ng p r ac t i c e s .  T ab l e  3 shows the change s i n  p o we r  
un i t s o n  f a rm s  i n  the U n i t ed S ta t e s .  
T h e  c r i t i ca l  pe r i od f o r  s team- po we r ed ma ch i ne s  wa s 
f r om 1 8 8 0  to 1 9 1 0 , a f te r  wh i ch they we r e  r ap i d l y  
d i sp l a c ed b y  fo s s i l - fu e l powe r ed t r a c t o r s . The r a p i d i ty 
o f  the powe r  t r a n s i t i on i s  as t ound i ng .  I n  on l y  f i f ty 
yea r s  ( 1 8 5 0  to 1 9 0 0 ) a g r e a t  revo l u t i o n occ u r r ed i n  
farm i ng a s  a r e s u l t  o f  the d i sp l acemen t  o f  an ima l powe r  
by mec ha n i c a l  powe r .  Wi th the ad vent o f  the g a s - t r a c t o r , 
the r u r a l  l a nd s c ape s o o n  wa s r ad i c a l l y changed . B e f o r e  
19 1 0 , ho we ve r , the r e  wa s a c t ua l l y l i t t l e  cha n g e  i n  the 
l and s c ape o t h e r  th an tha t the p r a i r i e l a nd s  we r e  f a rmed 
sooner  tha n  they m i g h t  o the r w i s e have been . The g i an t  
s team mach i ne s  p r o ved the ba s i c  fea s i b i l i ty o f  us i ng 
mach i ne s  r a th e r  th a n  ho r ses.  A s  a r e s u l t ,  the numb e r  o f  
a n i m a l s  o n  f a r m s  de c l i ned , a s  d i d  the number o f  h u ma n  
l abo r er s .  G r o wth i n  t h e  na t i o n a l  popu l a t i o n i nc r e a s ed 
demand f o r  ag r i c u l tu r a l  p r o d uc t s , the r eby enhanc i ng 
f a rme r s ' w i l l i ng n e s s  to me chan i z e .  The shee r amo u n t  o f  
wo r k  th a t  cou l d  b e  com p l e t ed i n  a day , week o r  s e a s o n  
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Tab le 3 
CHANGE S IN THE NUMBER OF POl\TER UNITS 
FROM 185 0  TO 19 3 0  
Year s Hors e s. * S team Engine s . Trac tor s 
185 0  
18 6 0  
1 8 7 0  
18 80 
1 8 9 0  
1 9 00 
19 10 
1 9 2 0  
1 9 3 0  
4 , 3 3 7 , 00 0  
6 , 2 49 , 00 0  
7 , 145 , 000  
1 0 , 35 7 , 0 00  24 , 0 0 0  
15 , 2 6 6 , 00 0  40 , 000 
15 , 5 0 6 , 0 0 0  7 0 , 000  
1 7 , 43 0 , 0 0 0  7 2 , 0 0 0  
1 7 , 2 2 1 , 0 0 0  7 0 , 0 0 0  
1 2 , 8 8 9 , 000  25 , 0 0 0  
* Anima l s  two year s and o l der ; mul e s  and oxen 
tabulated separate ly . 
1 0 , 000  
2 46 , 0 0 0  
9 2 0 , 000 
Source : Me i g , J . L . , e d . , Me chaniz.at ion in Agr i culture , 
19 6 0 : 7 .  
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changed , and th i s  had a n  a f f e c t  o n  the ex t e n t  o f  
l and s cape- t r an s f o rma t i on b y  us i ng s team mach i ne s . 
The L a nd s c ape Be f o r e  G a s  T r a c to r i z a t i o n 
The r u r a l  l an d s c ape cen te r s  ar ound the " fa rm "  
i ns o f a r  a s  we a r e  c o n c e r ned . " F arm" r e f e r s t o  l a nd wh i ch 
i s  dev o t ed to the r a i s i ng o f  c r op s , l i ve s t o c k , and 
pa s t u r ag e . I t s hub i s  the " fa rm s tead , "  wh i ch , for the 
geog r aphe r , is  the ba s e  o f  a l l the ope r a t i o n s  on the 
f a rm : 
The f a r m s tead i s  the cen t e r  o f  ope r a t i on s  
o n  a n  Ame r i c an fa rm . I t  co n t a i n s the 
ope r a to r ' s  r e s i d e n c e ; ba r n s  and sheds f o r  
the she l te r  o f  an ima l s , the s t o r age o f  
f eed s and p r o tec t i o n o f  too l s  and 
mach i ne r y ; toge ther wi th ad j o i n i ng 
feed i ng pen s  and ya r d s , a home ga rden , 
a nd po s s i b l y  an o r ch a r d . U s ua l l y  i t  
v a r i e s i n  s i z e f r om a f r a c t i o n o f  an 
a c r e  to a few ac r e s  in ex tent • • • 
I t  i s  a t  the f a r m s t e ad tha t  the s e  r aw 
m a t e r i a l s  f r om the f i e l d s  a r e  co l l ec t ed , 
p r o ce s s ed , s t o r ed , or  fed , and made 
r ea d y  f o r  sa l e  ( T r ewa r tha , 1 9 4 8 : 1 6 9 ) . 
The " fa rm s tead " i s  whe r e  de c i s i o n s  a r e  mad e , 
p r od u c t s  for  ma r k e t  a r e  l o aded o n t o  wag o n s ,  l i ve s t o c k  i s  
hou s e d  i n  pens , ba r n s  o r  ya r d s , and whe r e  a l l the 
e l emen t s  come t o g e t h e r  to ma k e  " fa rm i ng " a huma n  e c o n om i c  
cul t u r a l  a c t i v i ty .  The l a yo u t  of  a fa rm s t ead i s  a 
d i s t i nc t  cu l tu r a l fe a t u r e  on the l a nd s ca pe : 
Hou s e  type s ,  p r o d uc t i o n and comm un i c a­
t i o n fac i l i t i e s , dome s t i ca ted p l a n t s , 
the way s i n  wh i ch open l a nd and fo r e s t  
a r e  a l l oc a ted , a l l the fea t u r e s  wh i ch 
c on s t i t u t e  the v i s i b l e  cu l t u r a l  l a nd­
s ca pe , we r e  once i n n o va t i on s  tha t have 
a r i s en f r om the i r  i nc o n sp i c u o u s  o r i g i n s 
to bec ome ch a r a c te r i s t i c  o f  the i r  
r eg i o n ( Ha ge r s t r a nd , 19 6 7 : 1 ) . 
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B a r n  type s , f i e l d  o r i e n ta t i on ,  bu i l d i ng type s , l o t s , 
and pe n s  a r e  a l l i nd i c a t i ve o f  the a t t i tude s and va l ue s  
o f  the peo p l e  wh o s e t t l ed the l a nd . The f a r m s t e a d  i s  a 
co l l ec t i on o f  the p a r t i cu l a r  ru r a l - cu l t u r a l ad a pt a t i o n s  
and i nnova t i on s  wh i ch o c cu r r ed w i th i ng a g i ve n  cu l t u r e  o r  
l oc a t i on .  Wi th me chan i z a t i o n ,  the f a r m s t ead cha n g ed , 
ref l e c t i ng cha n g i ng need s : 
The en t i r e home s tead f r om i t s s t r u c tu r a l  
des i g n  t o  i t s va r i o u s  ma nageme n t  pr o g r am s  
i s  e x p r e s s i ve o f  t h e  home s teade r s ' v i ew 
o f  l i f e ( Ke r n  and Ke r n , 1 9 7 7 : 5 7 ) .  
The a t t i t ud e  t o wa r d  the fa rmsteaed d u r i ng the " ho r s e 
era " wa s tha t the f a r m  wa s " horne " and " a  way -o f - l i fe . " 
W i th mec h a n i z a t i on , the r e  ens ued a tendency to  v i ew the 
farms tead as  a so r t  of ag r i c u l tu r a l  pr oduc t i o n p l a n t  ( as 
a mod e r n  f a c t o r y  i s  some t ime s  c a l l ed " a  p l a n t " )  : 
I n  a phys i c a l  sen s e  a home s tead i s  a 
compl e x  o r g a n i sm f o r  produc i ng f o o d .  
R a w  ma t e r i a l s  a r e  a s s emb l ed , pr o ce s s ed , 
s to r ed , and c o n v e r ted he r e .  Th i s  
me tabo l i c a c t i v i ty i s  com pl i c a ted 
by f a c t o r s o f  c l ima t e , space- t ime 
r e l a t i o n s h i p s , u s e  o f  equ i pmen t ,  and 
con s t a n t  g r owth and change , r equ i r i ng 
an e f f i c i e n t  l ayo u t . The eng i nee r ed 
home s tead i s  a sys tem o f  o r g a n i z ed 
cen t e r s  th a t  s im pl i fy and sy s t ema t i z e 
wo r k  ( Ke r n  and Ke r n , 1 9 7 7 : 6 4 ) . 
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Ju s t  a s  f a rme r s ' a t t i tudes towa rd r ep l ac i ng ho r se s  
w i th mach i ne s  t o  d o  wo r k  i n f l uenced the i r  f a sh i on i ng o f  
the cu l tu r a l  l a nd sc ape , s o  too d i d  the'i r  " wo r l d - v i ew "  
i n f l uence the pa r t i c u l a r  e l eme n t s  o f  the f a rm s t ead o n  a 
m i c r o  sca l e , e . g . , i n  the i r  hou s e s , ba r n s , and o t h e r  
b u i l d i ng s . I n  cu l tu r a l  g e o g r aphy , i t  i s  d i f f i cu l t  to 
sepa r a te a spec t s  of a s tud y wh i ch i nvo l ve s e t t l emen t  
geo g r aphy , h i s to r y , a nd so c i o l o g y ;  the r e f o r e , w e  m us t 
l o o k  a t  the ma t e r i a l  cu l tu r e  t r a i t s  i n  o r d e r  to g a i n  
i n s i gh t  to cha ng e s  i n  the r u r a l  l a nd s cape : 
To a geog r apher , fa r m s tead s a r e  one e l emen t  
o f  a reg i o n ' s  se t t l emen t  fabr i c .  No t on l y  
the i r  spa c i ng and d i s t r i bu t i o n a s  un i t s • • •  
but a l s o  the i r  a r e a s , d imens i on s , l o c a t i o n s , 
number o f  bu i l d i ng s , and the s i z e s , fun c t i o n s , 
and a r r angemen t  o f  the i r  bu i l d i ng s  and ya r d s  
a r e  e s s en t i a l  i ng r ed i en t s  o f  a reg i on ' s  
se t t l emen t  geog r aphy ( Tr ewa r tha , 1 9 4 8 : 1 7 0 ) .  
Geog r aphe r s  i nc r ea s i ng l y  a r e  tu r n i ng the i r a t ten t i on 
to the e l eme n t s  o f  the fa rm , wh i ch i nc l ude : fenc e s , 
s i l o s , g r a n a r i e s , b i n s , w i ndm i l l s , shed s , l o t s , f a rm 
o r i en t a t i o n , f a rm l ay o u t ,  l o t s , ya r d s , and dr i veway s .  
The cen t r a l  f o c u s  rema i n s the " fa rmstead " s i nce i t  
con s t i t u t e s  a c l e a r  pa t te r n  i n  wh i ch a l l the e l eme n t s  
co- e x i s t i n  a ne two r k  o f  i n te r - r e l a ted cu l t u r e  t r a i t s .  
On mo s t  f a r m s tead s d u r i ng the p r e - g a s o l i ne t r a c t o r  
per i od ,  t h e  ho u s e  wa s the hub a r o u nd wh i ch the o th e r  
bu i l d i n g s , l o t s , ya r d s , and  pe n s  we r e  bu i l t . The ho u s e 
I \ 
I 










' - '- - -
( 








0 tfY t!X} 
� & 6/ 0  








, l ana. 
lane 
s cale in feet 
b 4o §o 1'2o 
F i g . 4 .  Rep r e s en t a t ive Hi dwe s tern Farm s t e ad 
S o ur ce : Tr ewar tha , Gl enn T . , S ome Re g i ona l 
Cha r a c te r i s t i c s o f  Amer i c an Farms t e a d s , 
19 48 : 6 9 . 
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was ch i e f l y  u t i l i t a r i an wi th a n  emph a s i s  on com fo r t  and 
economy , though the r e  wer e  e f f o r t s  to bea u t i fy some 
f a rm stead s w i t h  i ng e n u o u s  and s t a te l y  hou s e  de s i g n s . F o r  
t h e  mo s t  pa r t , t h e  typ i ca l  f a rm hou s e  wa s un i n s p i r ed a n d  
pra c t i ca l : 
• i n  some a r r angemen t s  o f  f a rm bu i l d i ng s 
one wou l d  a lmo s t  th i nk tha t  the hou s e  wa s 
put  i n  as  an a f t e r t h o u gh t  and a l l owed a 
pos i t i on amo ng the other bu i l d i ng s  on l y  
a s  a favo r and b y  su f f e r a nce ( Ben s on , 1 9 1 7 : 
6 4 8 ) • 
Th i s  s tud y c a n  no t hope to rev i ew farm ho u s e- type s ; 
r a ther , the second a r y  s t a t u s  o f  the hou se as  a s t r uc t u r e  
may be con t r a s ted t o  i t s cen t r a l  loc a t i o n o n  the 
f a rm s tead . The p r i ma r y  s t r uc t u r e  on the f a rm wa s the 
barn . Wi thou t a p r oper ba r n ,  the l i ve l i ho od o f  the 
fam i l y  cou l d  no t be a s s u r ed . M i d we s te r n  w i n te r s  r equ i red 
adeq u a t e  she l t e r  in a l i ve s to c k - r a i s i ng economy : 
Impo s i ng ba r n s  and s i l o s  a r e  the dom i na n t  
fea t u r e s  o f  f a rm s tead s i n  the da i ry fa rm i ng 
a r ea s o f  the M i dd l e  Wes t  • • •  The ma s s i ve 
da i r y ba r n s  h a ve l a r g e  lo f t s  for  hay 
s to r ag e  and s tu r d y  ma s o n r y  g r ou nd f l o o r s  
w i th nume r o u s  w i ndows t o  adm i t  l i g h t  and 
a i r  ( H a r t , 1 9 7 2 : 2 7 0 ) . 
The o l d  da i r y ba r n  wa s an impos i ng cu l t u r a l  fe a tu r e  
i n  the da i r y i ng r e g i o n s  o f  the M i d wes t .  On mo s t  f a rms , 
the b a r n  dom i na ted the fa r m s tead ; i t  wa s th e l a r g e s t  
bui ld i n g and requ i r ed mo r e  ca r e fu l  p l a n n i ng tha n  the 
house or oth e r  bu i l d i ng s : 
When the fa rme r bu i l d s  h i s  hou s e  he d r aws 
a r o u gh s k e tc h  for  the a r ch i tec t , bu t 
when he bu i ld s  h i s  ba r n  yo u wi l l  f i nd h im 
s i t t i ng up n i g h t s  p l a n n i ng and e x p re s s i ng 
h im se l f  i n  de s i gn . H e  knows the we l fa r e  o f  
h i s  fam i l y  depend s upon the com fo r t  o f  h i s 
c a t t l e . N o  ma t te r  how th i ng s  change on the 
f a rm , the b i gg e s t and mo s t  expen s i ve th i ng 
the r e  w i l l  a l way s be the ba r n  ( S l oa n e , 
1 9 5 4 : 7 8 ) . 
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Th i s  s t a t eme n t  wa s undoubtab l y  t r u e  when ho r se s  wer e  
the dom i na n t  powe r  souce on the fa rm . Whe n  t r ac to r s  
d i sp l aced ho r s e s , ba r n  u s e  and ba r n  s t r uc tu r e s  cha nged . 
The fa rme r no l onge r needed the huge ho r se ba r n  w i t h  
hay l o f t . He co u l d  g e t  b y  w i th a sma l l e r  s t r u c t u r e  wh i c h  
hou s ed h i s  ma ch i ne r y ; i t  a l s o d i d  no t requ i r e hea t i ng o r  
w i nd o ws to adm i t l i gh t , hence wa s ea s i e r t o  bu i l d and 
ma i n ta i n . 
B a r n s  wer e  u s u a l l y o r i en ted i n  a r e c omme nded ma nne r , 
w i th the i r  " ba c k s  to the w i nd " : 
Mo s t  M i d we s t  ba r n s  a r e  p l aced wi th the i r  
s i d e s  f a c i ng the ca r d i na l  po i n t s  • 
P r ev a i l i ng w i nd s  a l ways r u l ed the po s i ­
t i on o f  bu i l d i ng s . S qme peop l e  m i g h t  
i ns i s t  th a t  o l d  ba r n s  and fa rmho u s e s  
wer e  p l a ced a c c o r d i ng t o  the d i r ec t i on 
o f  the h i g hway w i t h o u t  r e a l i z i ng tha t  
wha t i s  now a r o a d way wa s then pr obab l y  
on l y  a c o wp a t h  ( S l o a ne , 1 9 5 4 : 5 8 ) .  
Th i s  wa s a commo n- sen s e  a r r a ngemen t wh i ch no t on l y  
p r o tec ted the l i ve s t o c k  f r om the ha r sh w i n te r  wi nd s , bu t 
a l s o  pr o v i ded an a r t i f i c i a l w i ndb r e a k  fo r the hou s e . 
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The l o c a t i o n  o f  the f a rm ho u s e  o n  the f a rm ( as 
d i s t i ng u i s hed f r om the " fa rms tead " )  was gene r a l l y  mad e  on 
the wh i m  of the s e t t l e r , though the r e  we r e  c e r t a i n  
con s i de r a t i on s  o f  impo r t ance : the l o ca t i on nea r  a wa t e r  
s ouce , good d r a i n a g e , ava i l ab i l i ty o f  woo d , and 
p r e f e r ab l y ,  a ce n t r a l  l o c a t i on in the f a rm . I f  a fa rme r 
own ed 1 6 0  acr e s , h i s  fa rm house and bu i l d i ng s  we r e  
l oc a t ed a s  nea r  t o  the cen t e r  o f  the f a rm a s  po s s i b l e , 
bar r i n g  adve r s e  l a nd s cape cond i t i on s , o r  a mo r e  
p r e f e r ab l e  s i t i ng e l s ewhe r e , due t o  o the r f a c to r s .  
F a rm steads gene r a l l y we r e  rec tang u l a r  sha ped , wi t h  the 
h o u s e  and bu i l d i ng s  fo rm i ng the cen te r : 
-
Co r n c r i b s , g r ana r i e s , smo kehou s e s , and shed s 
o f  va r i o u s  k i nd s  wer e  f i t ted i n t o  the 
p a t te r n  a r ou n d  the ho u s e  and the ba r n  • • • 
O f ten a r e a l e f f o r t wa s made to bea u t i fy 
the f a rm by spac i ng s t a te l y  elms o r  eve r ­
g reen s a l o n g  the d r i ve · lead i ng t o  the ya r d  
and b y  a r r a ng i ng f l o we rbed s and sh r u bbe r y  
i n  a t t r ac t i ve de s i g n s  ar ound the hou s e  
( J a rcho w ,  1 9 4 9 : 9 9 ) . 
The typ e s  o f  bu i l d i ng s  found on the f a r m s te ad depend 
upon the type of f a rm ; whe ther da i ry ,  g r a i n ,  l i ve s t o c k , 
o r  m i xed gene r a l  f a rm i ng .  The ba r n  i s  o f  p r ima r y  
impo r tance o n  t h e  fa rm s te a d .  ( Fo r  a typo l og y  o f  ba r n s , 
see F i g u r e  5 ) . 
A typ i c a l  d a i r y f a rm wo u l d  have the b i g  Wi s c o n s i n  or  
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The d i s t r i bu t i o n o f  th i s  ba r n  type i s  
a s s o c i a ted w i th a r e a s  whe r e  da i ry i ng i s  
the mo s t  e f f e c t i ve and p r o spe r o u s  k i nd 
o f  ag r i cu l t u r e  ( No b l e  and S eymo u r , 1 9 8 2 : 
1 6 1 ) • 
F a rm s  wh i ch g r ew a l o t  o f  co r n  o r  whea t wou l d  be mo r e  
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l i k e l y  t o  have s e ve r a l  b i n s , s i l o s , o r  c r i b s f o r  s t o r i ng 
g r a i n . They wou l d  a l s o tend to have sma l l e r  ba r n s  tha n  
a re f o u nd i n  da i ry i ng r e g i o n s  o f  the M i d we s t  ( ex . , 
s ou thea s te r n  M i nn es o ta ) • Typ i ca l  ba r n  type s  o f  the 
M i d we s t  i nc l ud e  the M i d we s t  Thr ee- Po r t a l , the B a s emen t  
w i th Gamb r e l  Ro o f , the Eng l i s h B ar n , and the Round Roo f 
B a r n . S i nce ba r n  type s o f  the M i d we s t  a r e  no t a f o c u s  o f  
th i s  s t ud y ,  t h e  f o r eg o i ng comm_e n t s  a r e  ba sed on s omewh a t  
l im i ted v i s u a l  i n s pec t i on o f  fa rms tead s i n  I owa , 
M i nne s o t a , ea s te r n  S o u t h  D a k o ta , and we s te r n  Wi s c o n s i n . 
Many o t h e r  typ e s  a l s o  may be seen i n  some a r e a s  due to 
the d i f f u s i o n of ba r n  type s f r om o th e r  a r e a s  of the 
Un i ted S ta t e s . The Po l e  Barn seems to be a pa r t i c u l a r l y  
M i d we s te r n  ba r n  type , a s  i s  the Wi s c o n s i n  Da i r y B a r n  
( No b l e  and S eymo u r , 1 9 8 2 ) .  
Befo r e  the ad ven t o f  the mechan i c a l  e r a  i n  f a rmi ng , 
bar n s  wer e  bu i l t to hou se an ima l s , and to s t o r e the i r  
feed and needed equ i pme n t .  When steam eng i n e t r a c t o r s 
bec ame popu l a r , ba r n s  beg a n  the i r  me t amo r ph o s i s  i n to  
"mach i ne shed s . " C o n c om i t a n t  wi th the ch a ng e  in  bu i l d i ng 
usage was the need f o r  new sk i l l s  on the f a rm . T he 
/ 
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farme r s  had a l ways bee n  do � i t-yo u r s e l f  mechan i c s , 
b l a c k smi t h s , and t r o u b l e - shoo t e r s .  Wi th the s te am 
t r ac t i on eng i ne s , and l a t e r  g a s - t r a c t o r s ,  fa rm s needed a 
t o o l shed and mach i ne she l te r , r a ther than a b l a c k sm i th 
s hop . The f a rmer had to be h i s  own me chan i c  s i nc e  the 
s team t r ac t o r s and thr e s he r s we r e  so  new , few peo p l e  wer e  
t r a i ned i n  the i r  c a r e  and repa i r . A s  a r e su l t  o f  the 
chang i ng need s on the f a rm , f a rm bu i ld i ng s  changed . The 
o ld b l a c k sm i th shop wa s c o n v e r ted i n to the ea r l y  
p r o t o - type o f  the g a r ag e . On the fa rms t ead , the ba r n  
l o s t  i t s impo r t a n c e  a s  a she l te r  f o r  an i ma l s , a s  i t  
became a s t o r ag e  un i t  f o r  mach i ne r y  and hay ( fo r  ca t t l e ) . 
The f a rm beg a n  to en te r the I ndus t r i a l  Age a s  mo r e  and 
mor e  ma ch i ne r y  appea r ed in the f i e ld s , the f a rms t e ad 
cou r tya r d , and i n  the f a rm bu i ld i ng s . A l l o f  the s e  and 
o th e r  cu l t u r a l  t r a i t s we r e  a f fec ted by the t r a n s i t i on 
f rom u s i ng ho r se s  on the f a r m , to us i ng s t eam t r a c t o r s . 
Man ' s  im pr i n t  upon the l a n d s cape wa s mo s t  ev i d e n t  i n  
the ex ten s i o n o f  the whe a t - g r ow i ng l and s we s twa r d : 
The i n v e n t i on o f  be t t e r  pl ows , g r a i n  d r i l l s , 
and ha r ve s t e r s came co i nc i de n t  w i th the 
wes twa r d  e x p a n s i on of the whea t be l t  and 
l owe r ed the co s t  o f  ha r ve s t i ng to  a new 
l ow l ev e l  wh i ch co n t i nu e s  for s e ve r a l  
dec ade s  un t i l  the comb i ned ha r ve s te r ­
thr e s h e r  appea r ed ( Co l l i e r and S o n , 
1 9 6 0 : 3 2 0 ) .  
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The e x p an s i o n o f  the whe a t  be l t  we s twa r d  wa s l a r g e l y  mad e  
pos s i b l e  b y  t h e  s te am thr e sher a n d  s te am t r a c to r . B y  
l o we r i ng t h e  co s t s  o f  th r e s h i ng a n d  other  fa rm 
oper a t i on s , s t e am powe r ed eng i nes made f a rm s  l e s s  
s ubs i s ten t i n  na t u r e .  A s  they became mo r e  comme r c i a l , 
f a rme r s  bec ame l i nk ed to nea r by u r b a n  cen te r s .  
The fa rme r s bo u g h t  the ca s t  i r on and 
s tee l p l o ws , the cu l t i va t o r s ,  and 
o the r f a r m  mach i ne ry beca u s e  the 
equ i pmen t  he l ped them to i n c r ea s e  
the r e t u r n s  f r om the i r  l abo r 
( Bog ue , Ph i l l i p s , and Wr i gh t , 1 9 7 0 : 
4 2 3 ) • 
The geo g r ap h i c a l  impac t o f  chang e s  i n  r u r a l  cu l tu r a l  
t r a i t s , such a s  chang i ng the power s o u r c e  f o r  f a rm wo r k ,  
was bo th l oc a l  ( on the f a rm )  and reg i on a l  ( i n the 
M i d wes t ,  fo r e x ampl e ) . M i c r o  cha n g e s  on the f a r m s t ead 
are i nev i tab l y  l i nked to mac r o  cha ng e s  in the r u r a l  
l and sc ape a s  a wh o l e , and to the g r owth and ch a n g e s  i n  
the u r b a n  l a nd s c ape i n  pa r t . I n  M i nne s o ta , the 
i nt r od uc t i o n  of f a rm mach i ne r y  and s team powe r l ed to 
g r e a t  cha ng e s  in the ag r i cu l t u r a l i ndu s t r y , e s p e c i a l l y  i n  
f a rm i ng the pr a i r i e :  
The s te am th r e sher made i t s appe a r a nce 
in M i nne s o t a  no t l a te r  than 18 6 7 .  I n  
tha t yea r , S y l vanu s Jenk i n s ra i s ed 
whea t on  mo r e  tha n fou r hund red o f  
the 1, 0 3 6  ac r e s  o f  h i s  Dako ta Cou n ty 
f arm. T h i s  wa s then the l a r ge s t 
f a rm i n  one t r ac t  i n  the s t a t e , and 
n a tu r a l l y  ma n y  ma ch i n e s  we r e  to be 
f ound o n  i t  ( J a r chow , 19 4 9 : 14 4 ) .  
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M r . J enk i n s ve r y  l i k e l y  cou l d  no t h a ve f a rmed tha t 
much a c r eage o f  whe a t  w i tho u t  the s team th r e s he r s  and 
t r ac to r s . I n  fa c t , s team powe r ed mach i ne s  mad e  the 
g r owth of  the whe a t  be l t  po s s i b l e  i n  the M i d we s t . The 
Red R i v e r  Va l l ey area wa s pa r t i c u l a r l y  a f fec ted by the 
u se o f  s te am th r e sh e r s ,  a s  D r a che somewh a t f a c e t i ou s l y  
r epo r ts : 
I t  i s  sa i d  o f  the Whe e l e r  f a r m  nea r S tephen , 
M i nne s o t a , tha t  " i f  a ma n s t a r ted a 
f u r r o w ,  h i s  gr a n d s o n  wou l d  ha ve to f i n i s h 
i t . " The fa rms [ i n the Red R i ve r  Va l l ey ] 
wer e  l a r g e , and commo n l y  each sec t i on o f  
l and wa s t r e a ted a s  a s i ng l e  f i e l d . I t  
was an i de a l p l ace to e x pe r imen t w i th new 
l a rg e r  mach i ne r y  tha t  the farme r s  had 
t o  u s e  and dema nded f r om ma ch i ne r y  
manu f a c t u r e r s  ( D r ache , 1 9 7 6 : 7 ) . 
No t ma ny f a rm s  we r e  the s i z e o f  Jenk i n s and mo s t  
f i e l d s  we r e  c o n s i de r ab l y  sma l l e r  than 6 4 0  ac r e s ; 
typ i c a l l y ,  they we r e  i n  the r a nge o f  1 0  to 8 0  ac r e s . 
Farme r s  wo r k ed whe r e  they co u l d , us i ng the powe r  s o u r c e  
a t  hand , b u t  the s te am tr a c t o r s  mad e  a de f i n i te 
impr e s s i on on  man y  fa rme r s :  
A t  i t s pe a k  a r o und 1 9 1 0 , app r o x i ­
ma t e l y  7 2 , 0 0 0  s t eam t r a c t o r s  we r e  
u sed on u . s . f a r m s  ( S ar g e n , 1 9 7 9 : 2 ) . 
Desp i te the i r  d r awba c k s  i t  i s  ea sy to compr ehend 
the popu l a r i ty th a t  the s t eam t r a c t o r s  and th r e s h e r s  
enj oyed : 
I n  1 8 4 0 , 2 3 3  man- hour s  we r e  requ i r ed 
to p r od uc e  1 0 0 bu s he l s  of whea t ;  in 
1 9 0 0 , 1 0 8 • • •  C o r n  requ i red 2 7 6 ma n ­
hou r s i n  1 8 4 0 ;  1 4 7 i n  19 0 0  • • •  
( Co l l i e r , 1 9 6 0 : 3 2 4 ) . 
Man - hou r s  sa ved mea n t  mo ney ea r ned on the f a rm. The 
ab i l i ty to mak e  the t r a n s i t i on f r om subs i s tence to 
comme r c i a l  f a rm i ng pa r t i a l l y  r e s u l ted f r om the 
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mecha n i z a t i o n o f  f a rm wo r k. A s  a r e su l t o f  the g r ea t e r  
p r o spe r i ty o f  t h e  ru r a l  popu l a t i on , M i d we s t e r n  u r ba n  
cen te r s  g r ew , e s pec i a l l y  tho s e  wh i ch s e r ved a s  
manu f a c t u r i ng c e n t e r s  fo r the ma j o r t r a c t o r  f i r m s .  S t. 
Pau l , M i nn e a po l i s ,  M o l i ne ,  Des Mo i ne s , and C h i c a g o  we r e  
ma j o r ou t l e t s  f o r  fa rm im pl eme n t s : 
Many fa r me r s  s t a r ted buy i ng se l f ­
p r op e l l e d  s team eng i nes i n  the l a te 
1 8 7 0 s. Abou t  3 thou s and s team 
t r ac to r s  and almo s t  tha t ma ny s team 
thr e s he r s we r e  bu i l t i n  1 8 9 0  • • •  
By 1 9 1 0  mo r e  than 3 0  f i rms we r e  
manu f a c t u r i ng 5 tho u s and l a r ge s team 
t r a c t i o n  eng i nes a ye a r  ( Rasmus s en , 
1 9 7 5 : 3 4 1 7 ) .  
The g r o wt h  o f  the s e  ma nu f a c t u r i ng cente r s  wa s the r e s u l t  
o f  seve r a l  f a c t o r s , i nc l ud i ng pr o x i m i ty to a r e a s  wh i ch 
r eq u i r ed g r e a t e r  app l i ca t i on of  se l f - pr ope l l ed s team 
eng i ne s  for the i r  powe r . I owa , M i nne s o ta , N o r th and 
S o u th Dak o t a , a n d  I l l i no i s  a r e  e x ampl e s : 
F a r  and away the g r e a t e s t impa c t  o f  
the S te am A g e  upon Ame r i can ag r i cu l t u r e  
c ame o f  the heaped up i nd u s t r i a l i z a t i o n 
i n  g r e a t  cen t e r s  and the cen te r i ng the r e  
o f  f i n a n c i a l  powe r and m i g h t  ( Lo rd , 1 9 6 2 : 
2 1 5 ) • 
Tho u g h  o th e r s m i g h t  d i s ag r ee w i th Lo r d ' s  
a s s e s sme n t ,  the impa c t  o f  the s o - ca l l ed ' s team age ' 
cann o t  be den i ed .  I t :  
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1 .  I nc r e a s ed ag r i c u l tu r a l  ac t i v i ty on the l a nd , 
i . e . , the open i ng o f  the pr a i r i e s  
2 .  I nc r e a s ed wo r k e r  p r od uc t i v i ty per ma n - ho u r ; 
w i th fewe r wor k e r s  needed , ou tm i g r a t i on f r om r u r a l  a r e a s  
to u r ba n  o c c u r r ed 
3 .  H a s t ened the t r a n s i t i on f r om an ag r a r i a n to an 
i nd u s t r i a l  age o n  the f a rm 
4 .  I nc r ea s ed r e tu r n s  fo r fa rme r s ' l a b o r , i . e . ,  
s t imul a ted g r ea t e r  i ncome 
5 .  B r ou g h t  abo u t  farm impr oveme n t s  due to i t s 
ab i l i ty to r emo ve debr i s  and s tumps , c l ea r  s h r ubbe r y , and 
per f o r m  o th e r  ma i n tena nce ta s k s  
6 .  C r ea ted a demand fo r im pr oved f a rm ma ch i ne r y  
and im pleme n t s , be t te r  y i e ld i ng seed s , a n d  im pr o veme n t s  
i n  con s e r va t i on p r a c t i ce s  
be l t  
7 .  H a s t e ned the we s twa r d  e x pan s i on o f  the whe a t  
8 .  I nc r e a s ed na t i ona l expo r t s , b y  p r o v i d i ng cheap 
s u r p l u s e s  
9 .  S e t  the s t age f o r  t h e  ad ven t o f  the 
gas - tr a c t o r ' s  ad op t i o n 
The s e  t r e nd s , se t i n t o mo t i o n by the app l i c a t i on 
o f  s t e am powe r  on the fa rm , ar e s t i l l  a f fec t i ng the r u r a l  
l and s c ape t o d ay.  Geog r aph i c a l l y ,  the impo r t a n c e  o f  the 
s team eng i ne may be r e d uced to two ba s i c  s t a teme n t s : 
6 2  
1 .  S team eng i ne s  made po s s i b l e the r a p i d  
s et t l emen t  and s u c ce s s fu l  f a rm i ng o f  the M i d we s t e r n  
p ra i r i e m uch qu i c k e r  than wou l d  ha ve been po s s i b l e  u s i ng 
h o r s e s  ( as we l l  a s  mul e s  and o x en ) , to gene r a te powe r . 
Th i s  s t a r ted the d i s p l a cemen t  o f  ho r s e s  by ma c h i ne r y. 
2 .  The g r ea te s t  a f f e c t  o f  s team powe r ed mach i ne r y  
on the f a rm wa s tha t o f  educa t i ng f a r me r s  to t h e  
adv a n t a g e s  o f  u s i ng powe r  mach i ne r y. T h i s  i n  t u r n  l ed to 
the qu i c k  adop t i o n and d i f fu s i on of ga s o l i ne p o we r e d  
t r a c to r s , once f a rme r s  knew tha t  ba s i c  p r ob l em s  had been 
s o l ved in the i r  con s t r u c t i on .  
The s te am eng i ne pr eceded the ga s eng i ne and pa ved 
the way fo r i ts s u c ce s s ; of  the two , the ga s t r a c to r  had 
the g r e a t e s t im pa c t  upon the ru r a l  l a nd s c a p e .  I t s r o l e  
i s  d i s c u s s ed i n  the fo l l o wi ng cha p te r . 
CHA P T E R  I I I  
T H E  ADV E N T  O F  THE GAS T R A C T O R  
H i s t o r i c a l  Ba ckgr oun d 
I n  1 8 7 7  Ge rma n  i n ve n t o r  N i k o l a u s  O t t o  pa t e n t e d  h i s  
fou r s t r o k e  c yc l e  i n t e rn a l  combu s t i on e n g i n e , whi c h 
r e vo l u t i on i z e d  t h e  " trac t o r " indus t ry and fa rm p o we r . 
I n  1 8 8 9  " Ot t o "  e n g i n e s  we re p l a c e d  on t h e  same c ha s s i s  
u s e d  o n  s t eam t ra c t i o n  e n g i n e s  ( Ka r o l e v i t z , 1 9 7 0 : 9 7 ) .  
F rom 1 8 7 7  to  1 9 1 9  i n t e n s i ve e x p e r imen t a t i o n  o c c u r r e d  wi t h  
fos s i l - fu e l  p o we re d  e n g i n e s  u s e d  f o r  th r e s h i n g  a n d  
p lo wi n g . T h e  ear l y  gas - trac t i on e n g i n e s  ha d the same 
t y p e s  o f  p r o b l e m s  as s t eam en g i n e s : 
They we r e  he a v y  mon s t e r s  we i gh i n g  
twe n ty t o  fi f t y  thousand pound s , 
s e r i o u s l y  dama g i n g  to the so i l  a n d  
invo l v i n g  an eno rmous cap i t a l  i n ve s t ­
men t  ( Me i g , 1 9 6 0 : 6 ) .  
The r e  we r e  man y  man u fac ture r s  invo l v e d  in  
d e s i gn i n g  ga s - tr a c t i on e n g i n e s , i n c lud i ng : t h e  Cha r t e r  
Ga s E n g i n e  Com pany ( 1 8 9 0 ) ,  the Case Thr e s h i n g  Mach i ne 
Com pan y ( 1 8 9 2 ) , John F r o wl i c h ' s  Wat e r l o o  Boy ( la t e r  the 
John D e e r e  Com pan y  ( 1 8 9 2 ) , N i c k o l au s  O t t o  ( 1 8 9 4 - 1 8 9 6 ) ,  
Char l e s  W .  Har t an d C ha r l e s  H .  Parr Com pa ny ( 1 9 0 1 ) ,  an d 
He n r y  F o r d  ( 1 9 1 9 )  wi th h i s  " F o r d  s o n " ( Ka r o l e v i  t z , 1 9 7 0 : 
9 7 - 9 8 ) .  T he r e  we r e  hun d r e d s  of o t h e r  c om pa n i e s , b u t  
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the se we r e  some o f  the pr ima ry manu fac t u r e r s  who s e 
mach i ne s  evo l ved i n to the " tr a c t o r " wi th wh i ch we a r e  
fam i l i a r . 
The nam i ng o f  the " tr ac t o r  i s  an  i n te r e s t i ng 
sub j ec t . One ve r s i on o f  i t s o r i g i n  i s  tha t i t  i s  a 
comb i n a t i on o f  " tr a c t i on "  and "mo t o r , "  tha t i s  t r a c t - o r , 
a s  c o i ned b y  G i de o n  Mor gen i n  1 8 5 0  ( S chapsme i e r , l 9 7 5 : 
3 4 9 ) . A second ve r s i on o f  the mach i ne i s  tha t i t  wa s 
c o i n ed by w .  H .  Wi l l i am s : 
I n  the s u mme r  o f  1 9 0 5 , I j o i ned the 
Ha r t - Pa r r  C am pany as  a sa l e s  ma n a -
g e r  • • • B u t  t�e s e  mach i ne s  we r e  
n o t  t h e n  k n o wn b y  tha t name ' t r a c t -
o r . '  They wer e  ca l l ed ga s o l i ne tr a c ­
t i on eng i ne s . I n  19 0 7  I beg a n  us i ng 
the wo r k  ' t r a c to r ' i n  our  adver t i s i ng 
( " The Ga s Eng i ne Mag a z i ne , "  Mar ch-Apr i l , 
1 9 7 8 : 3 ) . 
Wha t e v e r  i t s or i g i n , ce r ta i n l y  the t e r m  c a u g h t  on , 
a s  we l l  as d i d  the co ncep t . The ea r l y ga s - tr a c t o r s  we r e  
o f  eve r y  imag i nab l e  shape , some o f  wh i ch we r e  qu i te 
l ud i c r i o u s . S e e  F ig ur e s  6 and 7 fo r e x am p l e s  o f  e a r l y  
g a s  t r a c to r s ,  ca . 1 8 9 0 s . 
O f te n  man u f a c t u r e r s  produced mach i ne s  tha t  we re 
nev e r  f i e l d - te s ted ; f a rme r s  soon fo und ou t th a t  no t 
eve r y  tr a c t o r  wa s equa l to i t s adve r t i sed c l a i m s . F o r  
t h e  mo s t  pa r t ,  howe ve r , t r a c t o r s we r e  read i l y a c cep ted 
and wo r ked fa i r l y we l l :  
Fig . 6 .  Ear ly Gas Trac tor - 1 8 9 2  
Source : Jone s , 1 9 3 8 : 2 0 . 
Fig . 7 .  Ear ly Gas Tractor - 189 7 
Source : Jone s , 1 9 3 8 : 20 . 
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S omet h i ng o f  the sa t i s f a c t o r y  se r v i ce 
obt a i ned f r om the tho u s and s o f  t r ac t o r s 
now i n  u s e  i s  revea l ed when i t  i s  
b r o u g h t  to l i g h t  tha t  the r e  i s  no 
s ec o nd - ha nd t r a c t o r  ma r k e t  ( " The Ga s 
Eng i ne , "  Vo l . 1 8 . No . 4 . , Ap . 1 9 1 6 : 
1 9 0 ) • 
F a rme r s  a l r ea d y  had seen some o f  the d r ama t i c  
capab i l i t i e s  o f  s te am t r a c t i on eng i ne s  compa r ed to 
f a rm i ng the " o l d way " w i th ho r se s . The deb a t e  o v e r  
ho r s e s  o r  g a s - tr a c to r s  ove r shadowed t h e  con t r ov e r sy 
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conce r n i ng s te am powe r  o n  the f a rm . The ba s i c  que s t i on 
for  many fa rme r s  wa s whe the r they needed a ga s - t r a c to r . 
Fo r many fa r me r s , the dec i s i on wa s cu t and d r i ed , ba sed 
on ec onomy : 
I f  the t r a c t o r  pr o ve s  the mo r e  
eco n om i c a l , the ho r s e  mus t go . I f  
the t r a c t o r  pr o ve s  to be too bi g a 
p r o po s i t i on fo r the sma l l fa rm , a 
cha n g e  i n  the ec onom i c a l  s i z e o f  
the f a r m s  may r e su l t  ( " The Ga s 
Eng i ne , "  Vo l . 1 4 , No 5 ,  May 19 1 1 : 
2 5 2 ) • 
Wr i t e r s i n  ag r i c u l t u r a l  j o u r na l s  r e s p o nd ed t o  the 
need for i n f o rma t i o n abo u t  ga so l i ne ( and ke r o s e ne ) 
powe r ed tr ac t o r s and suppl i ed an im pr e s s i ve a r r ay o f  
a r t i c l e s  de vo t ed t o  the subj e c t . By 1 9 1 0  g a s  t r a c t o r s  
wer e  a fam i l i a r top i c , a s  compa r i s o n s  we r e  made be tween 
hor s e s  and t r a c t o r s : 
The mo s t  r e c en t ev i dence o f  the 
s u p e r i o r i ty of the g a s o l i ne eng i ne 
i s  the supe r b  cu t mad e  by the John 
C r o w  comb i ne d r awn by a g a s o l i ne 
t r a c t i on eng i ne .  I n  one day a 
t o t a i  o f  6 5  ac r es o f  whea t l a nd wa s 
c u t , th r e shed , and sa cked , wh i ch i s  
p e r h a p s  the mo s t  rema r k a b l e  ha r ve s t  
per f o rmance eve r reco r ded i n  th i s  
s e c t i o n . Whe n i t  i s  rememb e r ed tha t  
2 5  ac r e s  i s  co n s i de r ed a b i g  cut  fo r 
a n  o r d i n a ry m ul e  o r  ho r s e ou t f i t i n  
one day , i t  wou ld seem tha t  the new 
mach i ne ha s a pre t ty good ch ange to 
become popu l a r  ( " The Ga s Eng i ne , "  
Vo l . 1 2 , No . 9 ,  S ep t . 1 9 1 0 : 4 8 0 ) . 
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I n  h i nd s i gh t , such a s t a teme n t  seem s  na i ve , b u t  i t  
was con s i de r ed " pr o g e s s i ve "  a t  the t ime . B y  1 9 1 0 , s t e am 
t r a c t o r s  we r e  de f i n i te l y  on the i r  way ou t a s  g a s t r a c to r s  
e s ta b l i s hed a f i rm p l ace o n  thou s a nd s  o f  f a rm s te ad s . 
C o n te s t s  be tween the two f o rms o f  powe r we r e  he l d  i n  
W i nn i peg , C an a d a , d u r i ng tha-t yea r : 
I t  ha s been sa i d  tha t the Wi nn i peg 
p l o w i ng ma t c h e s  of 1 9 1 0  s t a r ted a 
dec i s i ve t r e nd ag a i n s t  s team . On  
tha t occ a s i on f i e l d s  we r e  s o a k ed by 
hea vy r a i n s . The ma s s i ve s team 
eng i ne s  qu i c k l y  m i r ed down and g a s 
t r a c to r s  we r e  u sed to pu l l  them ou t .  
Th i s  o c c u r r ed i n  sp i te o f  the f a c t 
tha t the f i r s t  ga s t r a c t o r s  we r e  
them se l ve s  bede v i l ed b y  t o o  m uch 
we i g h t  pe r ho r s e - powe r  ( J ohn s on , 
1 9 7 8 : 7 3 ) . 
Ga s t r a c t o r s  s o l d  qu i c k l y  fo l l o w i ng the r e po r t s o f  
the con t e s t r e s u l t s  i n  newspape r s  a n d  ag r i cu l t u r a l  
j ou r na l s . By 1 9 1 1 , s te am t r a c t o r s we r e  ou t s o l d by 
g a s - tr a c t o r s , and by 1 9 3 0  s team eng i ne s a l e s  we r e  back to 
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the i r  1 8 8 0  l e ve l s , when they we r e  f i r s t  s u c ce s s f u l l y  
ma r k e ted ( Me i g , 1 9 6 0 :  7 ) .  
E a r l y  o n , f� rme r s  needed spec i f i c  i n f o rma t i on o f  
the capab i l i ty o f  the ga s - tr a c t o r  on  t h e  fa r m . The Ha tch 
Ac t ( 1 8 8 7 ) es t ab l i s hed Ag r i cu l tu r a l  E x pe r i me n t  S ta t i on s  
wh i ch l a te r  fu nded " powe r  s t ud i e s " t o  de t e rm i ne the 
capab i l i ty of g a s t r a c t o r s -- a s  we l l  as the i r  
cos t - e f f e c t i ve ne s s  ( Me i ne , 1 9 5 0 : 3 7 4 ) : 
The b a s i c  appr o ach tha t  wa s u s ed to 
d e t e rm i ne the supe r i o r i ty of t r a c t o r s  
o r  ho r s e s  a s  s o u r ce s  o f  f a r m  powe r  
wa s emp i r i c a l  i n  na t u r e . A sample o f  
f a rm s f o r  a pa r t i cu l a r  reg i on o r  l o c a l e  
was se l e c t e d  to ob t a i n  bud g e t i n fo rma ­
t i o n  tha t  wou l d  ena b l e  the co s t  of  
powe r  on fa rms w i th ho r se s  to be com pa r ed 
w i th tha t  on tr a c t o r  fa rms ( S a r gen , 1 9 7 9 : 
8 5 ) • 
E a r l y  t r a c t o r s  ranged f r om 4 0 0  to 3 2 , 0 0 0  p o u n d s  
a n d  co s t  anywhe r e  f o r  $ 1 5 0  to $ 5 , 4 0 0  ( " The G a s  Eng i ne , "  
June , 1 9 1 7 : 2 7 8 ) .  G a s  tr a c to r s  pr o ved to be e c o n om i c a l  
d ue t o  lower fue l co s t s compa red t o  the co s t  o f  feed i ng 
hor s e s . Ga s o l i ne ( and ke r o sene ) co s t  abo u t  1 0  cen t s  pe r 
g a l l o n  i n  19 1 0 , wh i ch even then wa s r i d i cu l o u s l y  l o w  
( J oh n s o n , 1 9 7 8 ) .  
B eca u s e  ho r s e s  had ne ver  been compa r ed t o  
mech a n i ca l  powe r , te s t s  we r e  needed t o  d e t e rm i ne t h e  
e x a c t  va l ue o f  the i r  powe r . T h e  Wi n n i peg c o n t e s t s f i e l d 
tes ted s team and ga s - t r a c t o r s '  pe r f o rman c e s  i n  hau l i ng 
and p l o w i ng ma t c he s : 
The f i r s t  Wi n n i peg t r i a l s  we r e  ma i n l y  
con te s t s  • • • f o r  com pa r i s on o f  such 
f ac to r s  a s  the tho u s and foo t - po u nd s  
h au l ed pe r p i n t  o f  fu e l  and the p i n t s  
o f  f u e l  p e r  a c r e . The t r i a l s  bec ame 
mor e  com prehen s i ve wi t h  the yea r s , un t i l  
i n  1 9 1 2  the sco r e  shee t i nc l uded an 
economy br a k e  te s t ,  ma x im um br a k e  tes t ,  
p lo w i ng te s t ,  and a r a t i ng on de s i g n  and 
c on s t r uc t i o n • • • The i n t e r e s t  cr e a ted 
b y  the t r i a l s  enc o u r aged expe r imen te r s  
and man u f a c t u r e r s  to con t i n ue the i r  
p i o n e e r  e f f o r t s  ( Ra smus sen , 1 9 7 5 : 3 4 2 1 ) . 
Fo l l ow i n g  the Wi nn i peg te s t s , s ta t e s  i n i t i a ted 
the i r  own l eg a l  s ta nd a r d s  for t r a c to r s , beg i n n i ng w i th 
the 1 9 1 9 Nebr a s k a  T r a c t o r  Law : 
The Nebr a s k a  T r a c t o r  Law spec i f i ce s : 
' • • •  E ach and eve r y  t r a c t o r  p r e sen t ed 
f o r  t e s t i ng , sha l l  be a s t o c k  mod e l  
and s ha l l  no t be equ i pped w i th any 
spe c i a l  app l i ance or appa r a t u s  no t 
r eg ul a r l y  supp l i ed to the t r ade • • •  
S uc h  te s t s sha l l  co n s i s t o f  end u r a n c e , 
o f f i c i a l  r a t i ng o f  ho r sepowe r  f o r  
con t i nu o u s  l o ad , a n d  con sumpt i o n o f  
fue l pe r ho u r  o r  pe r ace o f  f a rm 
ope r a  t i o n  ( I b i d : 3 4 2 4 ) • 
S uch l a w s  we r e  pr a c t i c a l  on l y  a f te r  H en r y  F o r d  
beg a n  s t anda r d i z i ng tr a c t o r s  i n  h i s  ma s s - pr o d uc t i o n o f  
t h e  " F o r d s o n . "  O ther  ma nu f a c t u r e r s so o n  fo l l o wed su i t .  
Na t i onw i d e , f a r me r s  carne to re l y  on the powe r  r a t i ng 
a t ta i ned by ac t u a l f i e l d  te s t s , r a ther than on 
adve r t i s e r s  ove r l y- o p t im i s t i c  c l a i m s . 
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I n  the M i d we s t , f a rme r s  we r e  qu i ck t o  ad o p t  g a s  
t r a c t o r s .  A ft e r  compa r i ng ho r s e s , s team powe r , and 
g a s o l i n e  eng i ne powe r , the s e  f a rme r s  we r e  c o n v i nced th a t  
the i r  l a b o r  wou l d  b e  mo s t  e f f ec t i ve us i ng the g a s  
t r a c t o r : 
The mo s t  commo n s i tu a t i o n i n  the 
G r e a t P l a i n s , thu s , wa s one in wh i ch 
the f a rme r s  and f a rm l a b o r  • • • 
per f o rmed the pr e- ha r ve s t  oper a t i on s  
e i th e r  w i th a team o f  ho r se s  o r  w i t h  
a tr a c t o r - - wh i ch the fa rme r own ed 
r a th e r  than rented . G i ven th i s  
s i tu a t i o n , the re l e v a n t  dec i s i o n fo r 
the fa rme r wa s no t one o f  the op t ima l 
use o f  t r a c t o r s and ho r se s  i n  pe r f o rm i n g  
va r i ou s  f a rm ta s k s , but  ra ther tha t o f  
s e l ec t i ng t h e  op t ima l pr o ce s s  to mee t  
a dema nd f o r  a spec i f i ed ou tpu t l e ve l 
( S a r g e n , 1 9 7 9 : 7 6 ) .  
The demand f o r  h i g h e r  farm pr oduc t i v i ty wa s sa t i s f i ed ;  a t  
the same t ime , the ideo l o g y  of  the fam i l y- s i z ed f a rm wa s 
p r e s e r ved : 
D r eame r s  a r g ue tha t the idea l f a rm i s  the 
l i t t l e f a rm we l l - t i l l ed ,  bec a u s e  of  the 
i ndepend e n t  home l i f e wh i ch i t  br i ng s .  
The g a s eng i ne w i l l  come ne a r e r  so l v i ng 
the pr ob l em o f  mech a n i c a l  powe r  on th i s  
i de a l fa rm tha n  s team ( E l l i s  and R ume l y ,  
1 9 1 1 : 2 3 7 ) .  
The a f fec t  o f  t r a c t o r i z a t i o n on the fam i l y- fa r m  wi l l  be 
d i s cu s s ed l a t e r  i n  th i s  s t ud y. The cho i c e s  o f  powe r  fo r 
f a rm-wo r k  we r e  o f t e n  co n f u s i ng be f o r e  the r e  wa s a me thod 
of ac t ua l l y te s t i n g the forms ava i l ab l e .  I n  1 9 1 1 , L. W. 
E l l i s  and Ed wa r d  A. Rume l y  r a nk ed ho r s e s , s t e am e n g i ne 
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t ra c t o r s , an d ga s - t r a c t o r s  i n  p e r f o rmi n g  fa rm ta s k s . S e e  
Ta b l e  4 .  
The re s u l t s  o f  the compa r i s on s  s howe d tha t t h e  gas 
t ra c t o r  ran k e d  f i r s t  1 8  time s in c o n t r a s t t o  s t e am o r  
hor s e  fa rmi n g . The im pac t of em pi r i c a l  t e s t i n g  on 
gas - tr a c t o r  s a l e s  led t o  a boom in  the fa rmi n g  im pl e me n t  
bus i n e s s  a s  mo r e  ma c h i n e ry was ada p t e d  fo r us e wi t h  
t ra c t o r s : 
The tr a c t o r  p e rmi t t e d  the me cha n i z a t i o n  
o f  man y  o t he r fa rm op e ra t i on s . T oma t o  
p r o d uc t i o n  an d hay mak i n g  a r e  exampl e s  
. . .  t h e  a g r i c u l t u r a l  re v o l u t i o n  wa s 
n o t  the r e s u l t o f  adap t i ng s ome one 
tool o r  t e c h n o l o g y . Rath e r , it  came 
t h r o u gh fa rme r s  adop t i n g  wha t has be e n  
c a l l e d  a ' pa c kage ' o f  agr i c u l t u r a l  
t e ch n o l o g y  ( Ra s mus s e n , 1 9 7 5 : 2 9 1 9 ) . 
The gas  t ra c t o r mad e  i t  p o s s i b l e  fo r fa rme r s  to  
clear woo d e d  a r e a s , to  wo rk mo re land than wa s p r � v i o us l y  
p os s i b le , an d to  do va r i o u s  o t h e r  t a s k s  re q u i r i n g a h i g h  
ene r g y  in p u t . Ju s t  as hor s e s  we r e  va l u e d  a s  the c h i e f  
" powe r "  o n  fa rm s , t ra c t o r s  rap i d l y  a t ta i n e d  t h e  p r om i n e n t  
p o s i t i o n  a s  farm p o we r  s o u r c e . F or a mo re com pl e t e  
d i s c u s s i o n  o f  the h i s t o r y  o f  farm me c han i z a t i o n a n d  
t ra c t o r i z a t i o n , s e e  Sargen ' s  T ra c t o r i z a t i on ( 1 9 7 9 ) , and 
Ka ro l e v i t z ' s  O l d-T i me Agri c u l t u r e  i n  t h e  A ds ( 1 9 7 0 ) .  
I n  ge n e ra l , the re ha ve be e n  f i v e  s t a ge s to  the 
gas - t r a c t o r i z a t i o n o f  fa rms : 
Table 4 
RA�ING POWER S OURCES IN FAID1 WORK 
E s sent ial Phas e s  o f  
Adap t ab i lity 
Flexib i l ity in power 
Re liability 
Range o f  us e fulne s s  
Ne ce s s i ty for adj us tment 
Ease o f  rep air 
Endurance in hours of work 
per day 
Period o f  work wi thout 
renewing supp l ie s  
Concentration o f  power in 
ground area 
Inve s tment in power per 
acre til led 
Inve s tment in p lows per 
acre t i l le d  
Storage space per trac tive 
h .  p .  o f  mo tor 
S tor age space for fue l per 
Farm Steam 
















Quality of she l ter require d 3 
Co st o f  maintenance in idlene s s  3 
Co s t  o f  oper ation in small uni t s  1 
Co s t  o f  operation in medium 
to large uni t s  2 
Co s t  o f  opera tion in very large 
uni t s  3 

























Tab le 4 Cont inued 
Es sential Pha s e s  o f  
Adaptab i l i t y  
Amount o f  labor in operation 
Frequency o f  at tention in 
idlene s s  
He ight o f  fue l per unit 
o f  work 
Weight o f  water per unit 
of work 
Varie ty o f  fue l s  ut i lized 
Dis tribut ion o f  common fue l s  
Convenience i n  handl ing o f  fue l 
Co s t  o f  energy in fue l s  
. Farm 









Thermal e ffic iency in s tationary 
work 3 
Thermal e f fic iency in p lowing 2 
Tract ive power in re lat ion 
to wei ght 3 
Trac t ive powe r in relation 
to s tationary power 1 
Stat ionary power in relation 
to weight 3 
Mechani cal e f ficiency 
Pre s sure exer te d upon so il  1 
Promi se o f  future improvement 3 
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1 .  Wor l d  wa r I -1 9 27 • when the va l u e o f  farm 
mach i ne r y  r e a c hed a pea k  tha t  wa s no t a t t a i ned ag a i n  for  
twe n ty yea r s . 
2.  1 9 2 8 - 1 9 3 7  • • •  ma r ked by the dec l i ne i n  bo th 
p r o d uc t i on and va l ue of equ i pme n t  • • •  un t i l  1 9 3 7 , when 
farm p r o d uc t i on beg a n  to r e c o ve r and fa rme r s  we r e  aga i n  
ab l e  to buy new mach i ne ry. 
3 .  1 9 3 8 - 1 9 4 5  • • •  ma r ked by a mo r e  r a p i d  
i nc r ea s e  i n  mec ha n i z a t i on than eve r y  be f o r e  ( i tems 1 
thr ou gh 3 ,  Co l l i e r , 1 9 6 0 : 3 2 2 ) .  
4 .  1 9 4 6 - 1 9 6 5  • • •  ma r ked by an i nc r e a se i n  
" ho r s ep o we r " un i t s o f  nea r l y  6 1  mi l l i on ho r s e p o we r  
( Rode f e l d , e t  a l , 1 9 7 8 : 4 6 ) .  
5 .  1 9 6 6 - pr e se n t  • • •  ma r ked by a r e v o l u t i o n i n  
i nc r e a s ed s i z e  and ho r sepowe r r a t i ng pe r t r ac t o r , w i th 
powe r  t a k eo f f , and othe r i nnova t i o n s. 
The s e  s tage s a r e  a gene r a l  g u i de to the evo l u t i o n o f  the 
g a s  t r a c to r . I n  the fo l l ow i ng chapte r , the i m pa c t  o f  
g a s o l i ne powe r ed t r a c to r s  o n  the r u r a l  land s ca p e  w i l l  be 
c o n s i de r ed .  
CHA P T ER IV 
GAS T R A C T O R S  AND THE R U R A L  LAND S C A P E  
Change s  i n  L a n d  U s e  
The e s s e n t i a l  que s t i on p o s e d  b y  t h i s  s t u d y  i s  " how 
did t h e  ad o p t i on of g a s - trac t o r s  a f fe c t  the ru r a l  
lan d s c a p e ? "  W e  a r e  a l r ea d y  fam i l i a r  wi t h  t h e  ro l e  t h a t  
s team p o we r  p la y e d i n  the fa rmi n g  o f  the M i d we s t e rn 
p ra i r ie s . G a s  t ra c t o r s  we r e  eve n mo r e  drama t i c a l l y  
invo l v e d  i n  the tam i n g  o f  the pra i r i e : 
The i n c r e a s e  in  c r o p  ac r e a ge 
harve s t e d  i n  1 9 2 4  as com pa r e d  
w i t h  1 9 1 9 ,  o c c u r r e d  mo s t l y  on t h e  
l ev e l p ra i r i e  p o r t i o n s  o f  t h e  Un i t e d  
S ta t e s ,  whe r e , de s p i t e the s u b h u mid 
c l ima t e  and l o w  pri c e s  fo r fa rm 
p r o d uc t s , the u s e  of mo d e r n  ma c h i ne r y , 
by i n c r e a s i n g  the area a man can 
c ul t i va t e , ha s ma de crop p r o d u c t i o n  
p r o f i t a b l e  ( Bake r , 1 9 2 8 : 3 6 5 ) .  
Map 1 s h o ws tho s e  a r e a s  wi t h i n  the Un i t e d  S ta t e s  
whe r e  t h e  g r ea t e s t  i n c r ea s e s  i n  t i l l e d  fa rml a n d  
o c c u r r e d ; the s ha d e d  a r e a s  al s o  a r e  whe re the g r e a t e s t 
impa c t  o f  t r a c t o r i z a t i o n  wa s fe l t . 
The i n c r e a s e s  i n  a c r e a g e a fa r m e r c o u l d  c u l t i va t e  
a r e mo r e  me a n i n g f u l  wh e n  on e - r e m e m b e r s  t h a t f o r  e v e r y  
h o r s e  r e l e a s e d f r o m  fa r m  w o r k , f i v e  a c r e s  we r e  ga i n e d  fo r 
c u l t i va t i o n  o f  c a s h  c r o p s : 
t1ap 1 
INCREASE IN HARVESTED CROPLAND ACRE S 
1 8 9 9 - 1949 
- Greate s t  Increas e s  
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N 
Eve r y  ho r s e  d i s p la c e d  b y  me chan i ca l  
p o we r  ad d s  f i ve to e i g h t  a c r e s  t o  the 
a r e a  d e v o t e d  t o  human mai n t e na n c e . 
Bac k o f  the mo t o r  con t e s t , t h e n  and 
g i v i n g  it  fo r c e , is the c a l l  fo r the 
t am i n g  o f  t h e  p ra i r i e , and , de e p e r  
t ha n  tha t , t h e  c r y  o f  t h e  i n c r ea s i n g  
m i l l i o n s  fo r a n  a bun danc e  o f  the i r  
dai l y  b r e a d  ( El l i s  an d R ume l y , 1 9 1 1 : 1 1  ) . 
A l t o ge th e r , some 6 0  to 7 0  mi l l i o n ac r e s  we r e  
re l ea s e d  b y  t h e  d i s p l a c eme n t  o f  ho r s e s  b y  t r a c t o r s  
( J ohn s o n , 1 9 7 8 : 1 2 ) .  A n  exam pl e o f  t h e  im pac t  o f  the  
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re l ea s e  o f  a c r a g e  p re v i ou s l y  de v o t e d  t o  ra i s i n g  ho r s e fe e d  
c a n  b y  s e e n  in  Tab l e  5 ,  bas e d  o n  the s ta n d a r d  1 6 0 - ac re 
farm of whi c h 1 0 0 ac r e s  ar e un d e r cul t i va t i o n : 
A s  t h i s  ta b l e  shows , a typ i c a l  1 6 0 - ac r e  fa rm wi t h  
s ix ho r s e s  re q u i r e d  a n  i n c r€ d i b l e  amo u n t  o f  fe e d  
a nnu a l l y . T he a f f e c t s  o f  r e p l a c i n g  ho r s e s  w i t h  a gas 
t ra c t o r in c l ud e  a change in c r o p s  grown , su c h  as ha y and 
oa t s  be i n g  re p l a c e d  wi t h  su c h  cas h - c r o p s  as whe a t , c o r n , 
or so y be an s . ( S ome hay con t i nu e s  to  be gr own fo r ca t t l e  
fee d ) . 
F i g ure 8 shows an i d e a l i z e d  quar t e r - se c t i o n  fa rm 
wi th t h e  t y p i c a l  1 0 0 ac r e s  de vo t e d  to c r o p s . The 
rema i n i n g  60 ac r e s  p r e s u ma b l y  woul d rema i n  un c u l t i va t e d  
d u e  t o  un s u i t a b l e  s o i l , t e r r a i n , woo d e d  a r e a s , c r e ek s , 
pon d s , an d roa d s . I n  this  re p r e s e n t a t i o n , " D " 
c o n s t i t u t e s  t h e  3 0  ac r e s  re s e r v e d  for g r o wi n g  ho r s e fe e d . 
( Th e s e  i d e a l i z e d  r e p r e s e n ta t i o n s  o f  a fa rm a r e  n o t  mea n t  
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Tab le 5 
FEED REQUIRED ON A FARM HITH S IX HORSE S 
Fee d One. H.or.s.e. S.ix Hor ses  
Oat s 5 '  7 5 04fo per year 34 , 5 0 041 per year 
or 
Corn 4 ,  7 4541 per year 2 8  ' 47 041 per year 
and 
Hay 4 ,  3 9 041 p er year 2 6 , 1 8 041 per year 
Adap ted from : Co l l ier & Sons , 1 9 6 0 : 5 2 4 . 
( 1 ) 
· s 
D • • C  
· --
A 
A:60 acre s ,  un cultivated 
B :70 acre s , culti vated 
C :the farmst ead 
D:30 acres , for ho rs efeed 
( 1) WITH HORSES 
( 2 ) 
A 
B r- - - ­
r 
' 
� c.  
· - -
A: 60 acre s ,  un cultivated 
B :lOO acre s ,  cultivated 
C :the farmstead 
( 2) \�ITH TRA CTORS 
Fig . 8 . Idea l ized Quarter -Section Farm 
Adapted from : Col lier , 1 9 6 0 : 5 2 4 . 
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to  sugge s t  tha t fi e l d s  we re the s i z e  o f  the d i v i s i o n s  
shown ) . 
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F arm ( 1 )  wh i c h u s e d  6 ho r s e s  o n  i t s  1 6 0 ac r e s , 
typ i c �l l y  g r ew oa t s , hay , and c o r n  as i t s  p r i n c i p l e  c r o p s  
i n  t h e  30 ac r e s  de vo t e d  to " ho r s e fe e d " in s e c t i on " D " .  
Farm ( 2 )  su b s t i t u t e d  the gas - trac t o r  fo r i t s  h o r s e s , 
the r e b y  r e l e a s i n g  the 30  ac r e s  fo r cas h -c ro p  p r o d u c t i o n . 
One r e s u l t o f  t h e  i n c r e a s e d  p r o d u c t i on o f  ca s h - c ro p s  wa s 
tha t t h e  fa rm n e e d e d  mo r e  granar i e s , s i l o s , bi n s , a n d  
o th e r  s t o r a ge a n d  p r o c e s s i n g  fa c i l i t i e s . T h e  l o c a l  
mark e t  town a l s o  ne e d e d  a n  e l e va t o r  fo r s t o r i n g  an d 
pr o c e s s i n g  su r p l u s  gra i n s  awai t i n g  ma rke t i n g . B o t h  the 
farme r s --and nea r b y  ma rke t town s -- pr o s p e r e d  as t h i s  
" r e l ea s e d "  a c r e a g e  wa s tran s fe r r e d  in  u s e  to  t h e  ra i s i n g  
o f  c a s h  c r o p s . 
P r o d u c i n g  fe e d  fo r fa rm dra f t  an ima l s  c o n s t i t u t e d  
a c on s i d e ra b l e  u s a g e  o f  a c r eage . F ig u r e  9 sho ws t h e  
t o t a l  a c r e a g e  u s e d  fo r ra i s i n g  fe e d  fo r ho r s e s  an d mul e s  
and t h e  amou n t  o f  land re l e a s e d  due t o  de c r e a s e d  
dep e n d e n c e  o n  a n i ma l s  a s  a powe r s o u r c e . 
The e x pa n s i o n  o f  the ag r i c u l t u r a l  doma i n b e g a n  
with s t eam p o we r  and  ac c e l e ra t e d  wi t h  the ad ve n t  o f  the 
gas t r a c t o r . The al l - pu r p o s e  trac t o r  in i t i a t e d  a new 
revo l u t i o n in  a g r i c u l t u r e - - the " powe r r e v o l u t i o n . "  T ha t  
revo l u t i o n  i n  t h e  a b i l i t y t o  fa rm in c r e a s e d  ac r e a g e  
F ig . 9 .  
Sour ce : 
1 10 �-------------, 
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1 �l()() 1910 19:20 1 930 1940 1950 
Acreage Us ed For Feeding Hor s e s  and Hules 
Harri s ,  19 5 7 : 1 8 0 . 
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i nvo l v e s  s u c h  o t h e r  fa c t o r s  a s  i n c r e a s e d  u s e  o f  
fe r t i l i z e r s , t h e  bu i l d i ng o f  be t t e r  ru r a l  roa d s , an d the 
avai l a b i l i t y  of o th e r  me c han i z e d  mac h i n e ry su c h  as the 
c omb i n e : 
. . . a g r i c u l t u r e  i t s e l f  wa s un d e r g o � n g  
a re vo l u t i on b r o u gh t  abou t thr o u gh t h e  
ope r a t i on o f  t h r e e  ba s i c  fa c t o r s : the 
e x pa n s i o n o f  the ag r i c u l t u r a l  doma i n , 
the ap p l i c a t i o n  o f  ma c h i n e r y  an d bi o l o g i ­
c a l  s c i e n c e  to  the p r o c e s s e s  o f  fa rmi n g , 
and t h e  u s e  of mo d e r n  tran s p o r t a t i o n  t o  
c o n v e y  t h e  p r o d u c t s  t o  wo r l d  ma r k e t s  . . .  
i t  mad e  a g r i c u l t u r e  an in t ima t e  t h o u gh 
s u b o r d i n a t e  pa r t  o f  the i n d u s t ra i a l  
sys t em ( Mo r r i s o n  an d Comma ge r , 1 9 5 5 : 1 8 9 ) . 
The s h i f t  from su b s i s t e n c e  to comme r c i a l  fa rmi n g  
was c o n c omi t a n t wi th a t e n d e n c y  t o  " in d us t r i a l i z e "  the 
farm . The gas t r a c t o r  was phenomina l l y  su c c e s s fu l  and 
led the tran s i t i o n  from hor s e - farm to " fa c t o r y - farm " in 
many i n s t a n c e s . 
I t  wa s no t un t i l  1 9 1 5  tha t ho r s e s  we r e  t r u l y 
sup p l a n t e d  b y  t r a c t o rs on Ame r i can fa rms . By t h a t  year , 
the nu mbe r o f  ho r s e s  de c r e a s e d  to a l e v e l  from wh i c h they 
neve r aga i n  we r e  t o  r e g a i n  the i r  fo rme r l e ve l s  ( C o l l i e r , 
1 9 6 0 : 3 2 2 ) . By 1 9 1 4 ,  W o r l d  Wa r I ha d p l a c e d  i n c r e a s e d  
dema n d s  on Ame r i c a n  agr i c ul t u r e , mak i n g  t h e  t r a c t o r  a 
n e qe s s i ty on the fa rm : 
Then , i n  1 9 1 4 ,  came W or l d  Wa r I .  T he 
war wa s n ' t  fo u gh t  on our lan d . Bu t 
i n  E ur o p e , no t coun t i n g  R us s i a , fi f t y  
mil l i o n  a c r e s  o f  farm l a n d  we r e  us e l e s s  
a f t e r  the war . N o  one co u l d  g r o w  
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i nvo l ve s  s u c h  o th e r  fa c t o r s  a s  i n c r e a s e d  u s e  o f  
fer t i l i z e r s , t h e  bu i l d i n g  o f  be t t e r  ru ra l roa d s , an d the 
a va i l a b i l i t y  o f  o t h e r  me cha n i z e d  ma c h i n e ry such as the 
c om b i n e : 
. . . a g r i c u l t u r e  i t s e l f  was un d e r g o � n g  
a r e vo l u t i o n  br ou gh t a b o u t  th r o u gh the 
ope ra t i on o f  three bas i c  fa c t o r s : the 
e x p an s i o n  of t h e  ag r i c u l t u r a l  doma i n , 
t he app l i ca t i o n  o f  mac h i n e ry an d bi o l o g i ­
cal  s c i e n c e  t o  the p r oc e s s e s  o f  farmi ng , 
and  t h e  u s e  o f  mo d e r n  tran s p o r t a t i o n to  
convey the  p r od uc t s  to  wor l d  ma r k e t s  • . .  
i t  ma de a g r i c u l t u r e  an in t ima t e  thou gh 
sub o r d i n a t e  par t  o f  the i n d u s t r a i a l  
s y s t e m  ( M or r i s o n  a n d  Commage r ,  1 9 5 5 : 1 8 9 ) . 
The shi f t  from su b s i s t e n c e  to  comme r c i a l  fa rm i n g  
was c o n c om i t a n t  w i t h  a t e n d e n c y  t o  " i n d us t r i a l i z e "  the 
farm . T he gas t r a c t o r  wa s phenomina l l y  su c c e s s fu l  an d 
l e d  the t r a n s i t i o n  from hors e - farm to  " fa c t o ry - fa r m " in  
many i n s ta n c e s . 
I t  wa s n o t  un t i l  1 9 1 5  tha t ho r s e s  we r e  t ru l y  
supp l a n t e d  b y  t ra c t o r s  on Ame r i can fa r ms . B y  tha t y e a r , 
the nu mbe r o f  h o r s e s  de c r eas e d  to a l e ve l  from wh i c h  they 
neve r aga i n  we r e  to  r e g a i n  the i r  fo rme r l e v e l s  ( C o l l i e r , 
1 9 6 0 : 3 2 2 ) . By 1 9 1 4 ,  W o r l d  War I had p l a c e d  i n c r e a s e d  
dema n d s  on Ame r i c an ag r i c ul t u r e , mak i n g  t h e  t r a c t o r  a 
n e oe s s i t y on t h e  fa rm : 
Then , i n  1 9 1 4 ,  came W or l d  Wa r I .  T he 
war wa s n ' t  fo u g h t  on our land . Bu t 
i n  E u r o p e , no t coun t i ng R us s i a , fi f t y  
mi l l i o n  a c r e s  of  fa rm l a n d  we r e  us e l e s s  
a f t e r  t h e  wa r . N o  one co u l d  g r o w  
whe a t  o r  any th i n g  e l s e  on th i s  l a n d  
u n t i l  i t  was c l e an e d up and i n  g o o d  
c on d i t i o n  agai n . P e o p l e  wou l d  have 
s ta r v e d  b y  t h o u s a n d s  if they ha d no t ha d 
our whe a t  . . .  Growi n g  t h i s  whe a t  mea n t 
d i g g i n g  up  mo r e  o f  the Gr e a t  P l a i n s , 
p lo wi n g  up  g ra s s y  hi l l s , t r y i n g  t o  fa rm 
a r e a s  t h a t  had a l wa y s  be e n  p r e t ty d r y  . . .  
T h i s  wa s i n  the 1 9 2 0 ' s . A n d  i t  wa s a f t e r  
tha t , i n  t h e  1 9 3 0 ' s  tha t the ba d d u s t 
s to r m s  s t a r t e d  ( He l fman , 1 9 6 1 : 9 9 - 1 0 0 ) .  
The t r a c t o r i z a t i o n  o f  Ame r i c a n  fa rms s e t i n t o  
mo t i on a s e r i e s  o f  chan g e s  i n  the lan d s ca p e  tha t a r e  
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s t i l l  b e i n g  fe l t  t o day . T he s o c i a l  an d hi s t o r i ca l  fo r c e s  
a t  wor k  i n  t h e  ea r l y  y e a r s  o f  gas - tr a c t o r i z a t i o n  had 
d i re c t  an d i n d i r e c t  im pa c t s  upon man ' s  mo d i fi c a t i o n s  of 
the ru r a l  la n d s ca p e . One o f  the s o c i a l  im pa c t s  was the 
d i s p l a c eme n t  of fa rm wo r k e r s  due to  t r a c t o r i z a t i on . T he 
s ho r t a g e  o f  fa rm la b o r e r s  d u r i n g  Wor l d  Was I a l s o  ga ve 
impe t u s  t o  the t r e n d  to  me c hani z e  the fa rm : 
Two mi l l i o n  me n wi l l  be gone f r om t h e  farms 
b e c a u s e  o f  the wa r - - s t r o n g , sk i l l e d , wi l l i n g  
worke r s , on l y  a sma l l  pa r t  o f  whom c a n  be 
r ep la c e d  by ol d e r  me n , boys , an d wome n . Y e t 
p r o d u c t i o n  o f  food mus t be i n c r e a s e d . 
The r e  i s  on l y  one  way -- equ i p  t h e  me n l e f t  
o n  t h e  fa rms s o  they can d o  mo r e  work than 
e ve r  be fo r e . [ An ad by the M o l i n e P l o w  
Com pa n y , Mol i n e , I l l i n i o s , du r i n g W or l d  
War I . ] ( J ohn s o n , 1 9 7 8 : 8 7 ) .  
A s  me n we n t  to war , trac t o r s  we r e  mo re re a d i l y  
adop t e d  t o  fi l l  t h e  va c u u m  le f t  i n  fa rm la b o r . 
Agr i cu l t u r a l  j o u r n a l s  we r e  f i l l e d  wi t h  a d s  a d va n c i n g  t h e  
me r i t s  o f  t h e  t ra c t o r on the fa rm : 
Wi t h  the he l p  o f  a Case Ke r o s e n e  
T r a c t o r , i t  i s  po s s i b l e  f o r  o n e  
m a n  to d o  mo r e  wor k , i n  a g i ve n  
t ime , tha n  a good ma n a n d  an  
i nd u s t r i o u s  boy , tog e ther , wo r k i ng 
w i th ho r s e .  By i n ve s t i n g i n  a 
C a s e  T r ac t o r  and G r a n t  Con t o u r  
P lo w  a n d  H a r r ow ou t f i t  now ,  you r  
boy can ge t h i s sch o o l i ng w i th­
o u t  i n te r r u p t i on , and the S pr i ng 
wor k  w i l l  no t su f fe r  by h i s  
abs ence • • • Keep the boy i n  
sch o o l -- and l e t  a C as e  Ke r o s ene 
T r a c t o r  take h i s p l a ce in the 
f i e l d .  You ' l l neve r reg r e t  
e i t h e r  i n ve s tmen t  [ ca .  1 9 1 8 ] 
( J oh n s on , 1 9 7 8 : 9 7 ) .  
Wha t  the ad d o e s  no t say i s  tha t  a f te r  the Wa r , 
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when fa rme r s  r e t u r ned to the i r  home s , they fo und tha t the 
t ra c t o r  wa s mo r e  e f f i c i en t  at rep l a c i ng huma n l a bo r than 
they had eve r ima g i ned . A -comb i na t i on of ec o n om i c  
f ac t o r s ,  ove r - pr o d uc t i on o f  gr a i n s a f t e r  Wor l d  Wa r I ,  
d r o u g h t s ,  and i nc r ea s ed e f f i c i ency i n  ag r i cu l t u r e , led to 
the " tr a c t o r i ng o f f the farm"  of mi l l i o n s  of peop l e  by 
the 19 4 0 s : 
E ve r y  t r a c t o r  pu r cha sed he l ped to 
dec r e a s e  the fa rm l a bo r fo r ce , wh i ch 
d r opped f r om 1 3 . 5 m i l l i o n i n  19 1 0  to 
4 . 2 m i l l i o n i n  19 7 3 . A t  the same t i me , 
t h e  a ve r a g e  f a rm s i z e i n c r e a s e d  f r om 
1 3 8  to 3 8 5  ac r e s  ( D r  a c h e , 1 9 7 6 : 4 0 7 ) .  
B y  d e c r e a s i n g f a rm l a b o r , ma ny s o c i a l  
r e a d j u s tm e n t s r e s u l t ed , i n c l u d i n g m i g r a t i o n s  f r om r u r a l  
a r e a s  a n d  r e s e t t l em e n t  i n  l a r g e u r b a n  c e n t e r s .  
T r a c t o r i z a t i o n wa s a g r e a t  f o r c e n o t o n l y  i n  d i r e c t l y  
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mod i fy i n g  t h e  r u r a l  l a n d s cape , b u t  a l s o  i n  i n d i r e c t l y  
a f fe c t i n g  the way s i n  wh i c h pe o p l e  ma d e  a l i v i n g , us e d  
the l a n d , a n d  a r ran g e d  the fr pa t t e r n s  o f  s e t t l eme n t . T he 
e c o n om i c v i a b i l i t y o f  the fami l y  fa rm gra d ua l l y  wa s 
threa t e n e d  b y  t h e  dema n d s  to p r o d u c e  c h e a p  foo d , ch i e f l y  
mad e  p o s s i b l e  t h r o u gh i n t e n s e  me chan i z a t i on o f  fa rm 
ope r a t i o n s . 
The e c o n o m i c i n p u t s  to a c h i e v e  the me c h a n i z a t i on 
r e s p o n s i b l e  fo r t h e s e  cha n g e s  ce n t e r e d  around i n c r e a s i n g  
i nv e s tme n t s  i n  fa rm trac t o r s . A t  t h e  same t i me , the  
worke r o u t p u t  per  man - ho u r  i n c r e a s e d :  
T o  h i g h l i gh t  the me c han i c a l  a s p e c t o f  
t he t e c h n o l o g i c a l  r e vo l u t i on i n  ag r i c u l ­
t u r e , i n  1 9 3 5  ea c h  fa rm wo rke r ha d f r o m  
two - t o  th r e e - t r a c t o r  ho r s e p o we r  ava i l a b l e  
t o  him , whi l e  t o day , 1 9 7 8  whe n  thi s 
a r t i c l e  wa s wr i t t e n , each wor k e r  has in  
e xc e s s  o f  4 0 - t r a c t o r  ho r s e p owe r  at  hi s 
s e r v i c e , an d al t o ge t h e r  U . S .  fa rme r s  have 
t rac t o r s  ha r n e s s i n g  2 1 2  mi l l i o n  ho r s e ­
p o we r  ( F o r d , 1 9 7 8 : 7 6 ) .  
The i n c r e a s e  in  w o r ke r ou t p u t  wa s di r e c t l y  r e l a t e d  to the 
numbe r of t r a c t o r s  on a fa rm . T a b l e  6 sh ows the nu mbe r s  
o f  t ra c t o r s  in  t h e  We s t  N o r t h  Cen t ra l  re g i o n o f  the 
Un i t e d  S ta t e s , wh i c h i n c l u d e s  Min n e s o t a , I o wa , M i s s o u r i , 
Sou th Dak o t a , N o r t h  Dak o t a , N e b raska , an d Ka n s a s . 
The We s t  N o r t h  C e n t r a l  s t a t e s , wh e r e  t h e  g r e a t e s t  
amo u n t  o f  t r a c t o r i z a t i o n  took p l a c e , a l s o  e x h i b i t  the 
gre a t e s t  im pa c t upon the lan d s c a p e  due  t o  t r a c t o r i z a t i o n . 
Tab le 6 
TRACTORS ON FARMS FROM 1 9 2 0 - 1 9 5 9  
IN THE l� ST NORTH CENTRAL S TATES 
1 9 2 0  . . . 9 2 , 12 3  
1 9 2 5  . . . 1 5 1 , 8 3 8 
1 9 3 0  . . . 2 9 5 , 1 6 0  
19/+0 . . . 48 7 , 942 
1945 . . . . 6 3 1 , 1 5 1  
1 9 5 0  . . . 7 05 , 6 7 0  
1954  . 7 5 3 , 6 8 2  
1 9 5 9  . . . . . 6 9 8 , 5 1 9  
Source : S argen , 1 9 7 9 : 5 3 .  
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No t on l y  d i d  t r a c t o r i z a t i o n  d i s p l a c e  ho r s e s  an d man - powe r 
on fa rm s , i t  a l s o  chan g e d  the p r imary ac t i vi t i e s  o f  the 
bul k of the hu man p o p u l a t i o n : 
Wha t a c h i e veme n t  o f  our me c hani c a l  an d 
i nd u s t r i a l  age i s  mo re di s t i n c t i ve 
than tha t i t  ha s re l e ga t e d  foo d , i . e . , 
foo d as nou r i shme n t , to a subo r d i n a t e  
p la c e  amo n g  t h e  o b j e c t s  fo r whi c h me n 
l a b o r  ( J e f f e r s o n , 1 9 2 5 : 1 8 4 ) .  
T h i s  c h a n g e  may b e  fu r t h e r  i l l u s t r a t e d  b y  Ta b l e  7 whi ch 
shows the chan g e s  in t r a c t o r  powe r  an d hu man l a b o r  on the 
farm . By 1 9 6 9  the t r a c t o r  had re d uc e d  the d e ma n d  fo r 
human la b o r  b y  some 9 , 9 7 5  mi l l i o n  man - hou r s . 
The " po we r "  revo l u t i on on l y  s t a r t e d  wi t h  
t rac t o r i z a t i o n . I t  con t i n u e d  wi th t h e  ad d i t i o n  o f  
powe r - dr i v e n  im pl e me n t s  an d eq u i p me n t  fo r o t he r fa rm 
t a s k s : 
A ft e r  the g e n e r a l  pu r p o s e  ty pe  t r a c t o r , 
i n  q u i c k  s u c c e s s i o n  came the se l f ­
p r op e l l e d  g r a i n  com b i n e , the r i c e  
harve s t e r , the corn p i c k e r , an d the 
c o t t o n  p i c k e r  . . . We  now have 
me cha n i c a l  ha r v e s t e r s  fo r almo s t  eve r y  
c rop . . .  ( I b i d : 1 6 ) .  
I n s o f a r  a s  mo d i fy i n g  the ru r a l  lan d s c a p e i s  
c on c e r n e d , the e f fe c t s o f  me cha n i z a t i o n  a r e  t h e  re s u l t  o f  
the a g g r e g a t e  o f  a l l  cha n g e s  i n  farm t e c hn o l o g y . 
M e c ha n i z a t i o n  an d l a n d s c a p e  change s a r e  b o u n d  t o g e t h e r ; 
man a n d  ma c h i n e  have a l t e r e d  the l a n d s c a p e  on a ma c r o 
s c a l e , as in a c r e a g e s  re l e a s e d  for cul t i va t i o n due to 
Year 
1 9 2 0  
1 9 5 0  
1 9 6 0  
1 9 6 9 
88 
Tab l e  7 
MECHANI CAL POvJER VERSUS HUMA� POWER ON THE FAR� 
Trac tor h .  p . .  
(mi 1 1  ion.s )  
5 
9 3  
1 5 4  
2 03 
Man-ho ur s  
(mi llions) 
1 3 , 406 
6 , 9 2 2  
4 , 5 9 0  
3 , 43 1  
co s t s  o f  
operating 
. (mi l l ions ) 
(no t available)  
5 , 640 
8 , 3 10 
1 1 , 5 00 
Source : Rode fe ld , et al , 1 9 7 8 : 46 . 
t ra c t o r i z a t i o n  and on a mi c ro s c a l e , a s  i s  s e e n  i n  the 
cha n ge s i n  fa r m s t e a d s  tha t re s u l t from g r e a t e r  e f f i ca c y  
i n  fa r m  p r o d u c t i o n . 
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CHA P T E R  V 
C HANGES I N  TH E RURAL LANDS C A P E  
T h e  L o o k  o f  t h e  C ou n t rys i de 
On t h e  ma c r o  s c a l e , farm me c h a ni z a t i o n  
( par t i c u l a r l y  t ra c t o r i z a t i on ) ha s re s u l t e d  i n  a change  i n  
t h e  " l o o k  o f  t h e  l an d "  i n  t h e  M i d we s t  from tha t o f  an 
" un t ame d "  p r a i r i e , t o  the p r e s e n ce of va s t  s t r e t ch e s  o f  
c ul t i va t e d  ac r e a ge . I t  has cha n ge t h e  ru r a l  la n d s c ap e  by 
c ri s s -c ro s s i n g  it  wi t h  roa d s  and ra i l wa y s  that l i nk ru ral 
c ommun i t i e s  a n d  fa c i l i ta t e  t r a n s po r t i ng fa rm p r o d u c e  t o  
p r o c e s s i n g  c e n t e r s . The ma rke t i n g  o f  p r o duc e i s  o n l y  
p os s i b l e  w i t h  a n  ad e q ua t e  t ran s p o r ta t i o n s y s t e m . S uc h  a 
s y s t e m  wa s p a r t i a l l y  finan c e d  b y  ru r a l  d we l l e r s  who s e  
suc c e s s  i n  fa r m i n g  enhan c e d  t h e  p r o s p e r i t y  o f  mar k e t 
t o wn s  a n d  man u f a c t u r i n g  ce n t e r s : 
The p ro c e s s  b y  whi c h the ag r i c u l t u r a l  
sur p l u s e s  of t h e  M i d we s t  we r e  d i s t r i ­
b u t e d  c a n  b e  d i v i d e d  i n t o  t h r e e  s ta g e s . 
I n  t h e  c a s e  o f  gra i n , the fi r s t  s ta g e  
w a s  the c o n c e n t ra t i on o f  t h e  su r p l u s  i n  
t h e  g r e a t  p r imary marke t s  o f  the 
M i d we s t  . . .  The s e c o n d  s ta ge i n vo l ve d  
the s h i p me n t  o f  gr a i n  fr om the p r ima r y  
mar k e t s  t o  s o m e  ni n e ty se c o n da r y  ma rke t s  
in  t h e  E a s t a n d  Sou t h  . . . T he th i r d 
s ta ge wa s the di s t r i bu t i o n o f  the  g r a i n  
w i t h i n  t h e  te r r i t o ry imme d i a t e l y  
s u r r o un d i n g  the  se c o n dary ma r k e t s , and  
e xp o r t a t i o n  a b r oa d  ( Bogue and  W ri gh t , 
1 9 7 0 : 2 3 9 - 2 4 0 ) .  
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The i n c r e a s e d  mo veme n t  from farm t o  l o c a l  ma rke t ,  
t o  p r ima r y  mar ke t s was on l y  pos s i b l e  wi t h  t h e  bu i l d i n g  o f  
ade q u a t e  r u r a l r oa d s  and the u s e  o f  mo t o r  ve h i c l e s , 
e s p e c i a l l y  fa rm t r u c k s : 
. be f o r e  the i n t r o d uc t i o n  o f  t r u c k s  
t he mar k e t p o i n t  u s e d  b y  a ce r t a i n  g r o u p  
o f  far me r s - ave rage d 7 mi l e s  f r o m  t h e  fa rm . 
A ft e r  t h e  i n t r o d u c t i on o f  t r u cks t h e  
a ve r a g e  d i s t a n c e  to  mar k e t p o i n t s  was 
1 8  m i l e s  ( E i s e nhowe r , 1 9 3 0 : 1 8 ) .  
S i n c e  agr i c u l t u r a l  su r p l u s e s  c r ea t e d  a g r ea t e r  ne e d  f o r  
g o o d  road s , i t  b e c ame po l i t i ca l l y  e x p e d i e n t  t o  mo l l i fy 
farme r s  wh o had p e r s i s t e n t l y  aske d fo r a b e t t e r  ru ra l 
r oa d  sy s t em . M ov i n g  the o l d  s t eam- t r a c t o r s , a n d  l a t e r 
t he ga s - tr a c t o r s  and t r u c k s , re q u i r e d  a l l -wea t he r  roa ds . 
The cumula t i ve a f fe c t s  o f  the adve n t  o f  t h e  au t o  and 
t ra c t o r  a i d e d  t h e  na t i o n a l  e f f o r t  to  im p r o v e  ru ra l road s , 
par t i c u l a r l y  a f t e r  R u r a l  F ree D e l i ve r y  P o s t a l  S e r v i c e  
began . P ragma t i s m w o n  t h e  de b a t e  ove r whe t h e r  to  impro ve 
rural roa d s : 
The c h e a p  t r an s p o r ta t i on se c u r e d  b y  
t h e  u s e  o f  be t t e r  road s , wh i c h  i n  
t u r n  fa vo r s  t h e  i n c r e a s e d  us e d  o f  
me c ha n i c a l  powe r , wi l l  en a b l e  t h e  
e x t e n s i o n  o f  the z on e  a r o u n d  e � c h  
mark e t i n g  c e n t e r  in  wh i ch c e r t a i n  
bul ky an d p e r i s ha b l e  p r o d u c t s  can 
p ro f i t a b l y  be ra i s e d  ( E l l i s  an d 
R u me l y ,  1 9 1 1 : 3 0 4 ) . 
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T h e  l i n ka ge s  be twe e n  t h e  i s o l a t e d  farms t e a d s , the 
l oc a l  ma r k e t t o wn , an d the la r g e r  ur b a n  c e n t e r s , 
i l l u s t ra t e  the ge o gr a p hi c , soc i a l , an d e c o n omi c 
i n t e r d e p e n d e n c e  o f  rur a l  a n d  ur ban a r e a s . T he amo u n t  o f  
r u r a l  l a n d  tak e n  up b y  roa d sy s t em s  i s  much gre a t e r  than 
we tend t o  re c o g n i z e : 
The E c o n om i c  R e s e a r c h  S e r v i c e  o f  the  
USDA re p o r t s  tha t rural h i g hway s and 
roa d s  c o v e r  about 2 1  mi l l i o n  a c r e s  of 
l a n d  ( B l o baum , in R u ra l  Ame r i c a , 
1 9 7 8 : 3 9 3 ) . 
T i e s  to marke t s  al s o  ha ve chan g e d  f r o m  l o c a l  to  
wo r l d -wi de , wi t h  i n c r e a s e d  sp e c i a l i z a t i o n  on fa rms . 
S i n c e  W or l d  Wa r I ,  the M i d we s t  ha s rema i n e d  a 
" brea d ba s k e t to  the wo r l d , w  im p l y i n g  t h e  d e p e n d e n c e  o f  
o t h e r  na t i o n s  on Ame r i can ab i l i ty t o  p r o d u c e wh e a t  an d 
o the r g ra i n s . T he road sys t e m s  de ve l o p e d  t h r o u gh o u t  
rura l a r e a s  s e r ve t o  fac i l i ta t e  t h e  mo veme n t  o f  c r o p s  
from farm t o  wo r l d  ma rke t s . T he ty p e s  o f  r o a d s  d e p e n d e d  
upon t ra f f i c  in  ru r a l  a r e a s  to u r b a n  a r eas : 
1 .  L o c a l  or Farm to  Mar k e t  Tra f f i c  
2 .  F arm to  F arm T r a f f i c  
3 .  I n t e r - c i ty T ra f f i c  
4 .  I n t e r - co u n ty a n d  I n t e r - s t a t e  T r a f fi c 
( Agg , 1 9 2 0 : 4 - 5 ) .  
Farm me chan i z a t i on a l s o  ha s le d to  a g r e a t e r  
dep e n d e n c e  o n  fo s s i l  fue l s  i n  o r d e r  to  me e t  hu man 
nu t r i t i on a l  nee d s : 
. . .  p o we r i n g  the mo re than f i ve mi l l i o n  
t ra c t o r s  i n  the Un i t e d  S ta t e s  req u i r e s  
e i g h t  bi l l i on ga l l o n s  o f  fue l - - th e  
e q u i va l e n t  o f  t h e  e ne r g y  con t e n t  o f  
the f o o d  p r o du c e d  ( Clark , in  R u ra l  
Ame r i ca , 1 9 7 8 : 9 5 ) .  
A s  a r e s u l t o f  the de p e n d e n c e  on fo s s i l  fu e l s , 
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rur a l  a r e a s  ha ve b e e n  a ff e c t e d  b y  s t r i p  mi n i n g  a s  ene r g y  
n e e d s  hav e  i n c r e a s e d . F arm p o we r  re q u i r e me n t s  ha ve 
e xa c e r b a t e d  t h e  r e s o u r c e  manageme n t  p r o b l e m s  i n  rural 
a r e a s . O u r  c h i e f  c o n c e rn is  how the s e  chan g e s in land 
u s e  have a f fe c t e d  the lan d s c ape and whe t h e r  s u c h  
mod i f i c a t i on s  ha v e  be e n  e c o l o gi ca l l y  s o u n d : 
Man i s  a c o n s t a n t  mo d i fi e r  of the l a n d . 
O f t e n , h i s  mo d i f i c a t i o n s  have be e n  
b e n e f i c i a l , a s  la r g e  a r e a s  o f  ba r r e n  
lan d have be e n  p ro t e c t e d  a n d  mad e  
p ro d u c t i ve . B u t  man ' s  e c o s y s t e m  
s im pl i f i ca t i on has n o t  a l ways b r o u g h t  
p os i t i ve r e s u l t s . S o i l  ha s e r o d e d  
f rom mi l l i on s  o f  ac r e s  tha t we r e  
o ve r g r a z e d  a n d  ove r farme d thr o u gh 
i g n o r a n c e  an d g r e e d  ( M i l l e r , 1 9 7 5 : 
1 5 1 ) . 
The ap p l i c a t i o n  o f  t e c h n o l o g y  i n  ag r i c u l t u r e  ha s 
b e e n  bo th a b o o n  an d a bane to the ru r a l  la n d s c ap e . 
Whi l e  i t  ha s mad e  p o s s i b l e  the p r o d u c t i o n  o f  fo o d  on a 
mas s i ve s c a l e , i t  a l s o  ha s crea t e d  a lan d s c a p e  fa r 
d i f fe r e n t  than T homas J e f f e r s o n ' s  a g r a r i a n  i d e a l : 
. . .  in ad d i t i o n  to  e n c o u ra g i n g  
l a r ge r farms , me cha n i c a l  eq u i p me n t  
e n c o u r a g e s  a n  i n c reas i n g l y ar t i f i c a l  
t o p o g r a p hy . . .  So wi t h  the ad ve n t  
o f  the newe r , mo r e  compl e x  p r o ­
c e s s i n g  ma c h i ne s th e r e  came i n t o  
t h e  lan d s c a p e  n e w  k i n d s  of  rows , 
new s p a c e s  and i n t e rva l s , an d 
new l o c a t i o n s  for  roa d s  an d 
i r r i ga t i on a p p a r a t u s  ( Ja c k s o n , 
1 9 7 1 : 3 4 ) .  
N e ga t i ve a f fe c t s  on the lan d s c a p e  from 
i nap p ro p r i a t e  far m i n g  p ra c t i c e s  in c lu d e  e r o s i on , a n d  a 
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l o s s  o f  p l a n t  d i v e r s i t y  d u e  to  i n c r e a s e d  sp e c ia l i z a t i on . 
Er o s i on , a s i g n i f i can t mac r o a f fe c t  o f  t ra c t o r i z a t i o n , 
r e s u l t e d  pa r t i c u l a r l y  fr om p l owi n g  s e m ia r i d  a r e a s  wh i c h  
have e x p e r i e n c e d  ma j or lo s s e s  of so i l . The d r o u gh t s  o f  
1 9 3 4 - 1 9 3 6  l e d  to  s e ve r e  de s s i c a t i o n  i n  t h e  M i d we s t  an d 
e l s ewhe r e  in  the na t i o n ' s  i n t e r i o r , an eve n t  c ommo n l y  
re fe r re d  t o  a s  t h e  " d u s t  bowl day s . "  C on s e r va t i o n  
prac t i c e s  we r e  in i t ia t e d  a f t e r  the ha r s h  l e s s o n s  o f  the 
1 9 3 0 s : 
In the no r th ce n t ra l  s t a t e s  . . . t r e e  
win d b r e a k s  o r  she l t e r b e l t s  a r e  commo n l y  
p lan t e d  t o  re d u c e  wi nd ve l o c i t y  an d t o  
c on t r o l  s n o w  ac cu mul a t i on . F rom 6 t o  
1 2  rows are  usua l l y  plan t e d  on the no r t h  
a n d  we s t  s i d e s  of t h e  fa rm s t ea d . T he 
s he l t e r  be l t s  may be 1 2 5 to 1 5 0 fe e t  
w i d e  a n d  o f fe r wind pr o t e c t i on fo r a 
d i s t a n c e  e q u i va l e n t  to 1 0  time s the t r e e  
he i g h t . S n o w  wi l l  a c c umula t e  f o r  5 0  to 
1 0 0  fe e t  . . . on the l e e  s i de o f  the 
s he l t e r b e l t  ( Wh i tak e r , 1 9 7 9 : 28 ) .  
M i d we s t e r n farme rs  p l a n t e d  thou s a n d s  o f  she l t e r  
be l t s  i n  o r d e r  t o  a l l e v i a t e  wi n d  e r o s i o n p r o b l em s . 
Du r i n g  re c e n t  d e c a d e s  man y  o f  tho s e  s he l t e r b e l t s  have 
b e e n  remo ve d , re s u l t i n g  in o f t e r  seve re t o p - so i l  l o s s , 
par t i c u l a r l y  in  mi l d  wi n t e r s  whe n  the r e  i s  l i t t l e  s n o w  
c o ve r . T a b l e  8 shows ave rage a n n u a l  so i l  l o s s  fr om 
var i ou s  fi e l d  p r a c t i c e s . 
Mod e r n  fa rme r s  ha ve ac c e s s  to ve r y  sp e c i fi c  
i n f o rma t i o n  c o n c e r n i n g  p r e ve n t i o n  o f  so i l  l o s s . 
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T e x t b o o k s  o n  fa r m s t e a d  p l a n n i n g  in c l u de s e c t i o n s  o n  the 
i d e a l  l o ca t i on an d ty p e s  o f  wi n d b reak s n e e d e d . T a b l e  9 
i l l u s t ra t e s  a ty p i c a l  re c omme n d e d p l a n . E v e n t h o u gh the 
she l t e r b e l t s  we r e  p l an t e d  on fa rms t e a d s , they c o n s t i tu t e d  
a ma c r o  chan g e  i n  t h e  lan d s cape , d u e  t o  t h e  a c r ea g e s  they 
c on s u me d . 
The p r imary mac r o  im pa c t  of  tra c t o r i z a t i o n  wa s in 
l a n d  remo d e l i n g . l a n d  was c l e a r e d  of s t o n e s , t r e e s  and 
bru s h ; ma r s h e s  we r e  d ra i ne d ; p r e v i ous l y  u n c u l t i va t e d  so i l  
was t i l l e d ; di t c h e s  we r e  dug ; hi l l s  we r e  t e r ra c e d ; an d 
dra i n a g e  t i l e s  we r e  p l a c e d  in fi e l ds ; o t h e r  ma c r o  im pa c t s  
o f  t r a c t o r i z a t i on in c l u d e d remo va l o f  s t u mps , l e v e l l i n g 
land , cru s h i n g  l ime s t one , ap p l yi n g  fe r t i l i z e r , an d 
o th e r wi s e  cha n g i n g  the top og raphy or l o o k  o f  the land . 
( E n cyc l opae d i a  B r i tanni ca , 1 9 4 2 ) . Lan d s c a p e  
tran s fo rma t i o n wa s due l a r ge l y  to im p l e me n t s  adap t e d  to 
t ra c t o r  u s e . T he she e r  cumula t i ve a f fe c t s  of cha n g e s  in 
the la n d s c a p e  are awe s ome : 
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Tab le 8 
SOIL LOS S  UNDE.R VARIOUS TREATHENTS 
Average Annual S o i l  Lo s s  
Ro tation-p lowed cornland , s loping rows 
Ro tation -p lowed cornland , contour rows 
No - t i l lage mulched cornland , contour rows 
Wheat land 
Ueadov1land 
7 ton s / acre 
2 tons / acre 
Trace 
1 ton/ acre 
Trace 
Soil Lo s s  under S evere Te s t : 5 inche s of rain in 1 2  hour s 
(July 5 ,  1 96 9 )  
Rotation-p lowe d cornland , s lop ing rows 
Ro tat ion-p lowe d cornland , contour rows 
No - til lage mulch cornland , contour rows 
Source : Kern and Kern , 1 9 7 7 : 93 . 
2 2  tons / acre 
3 tons / acre 
0 .  03 tons / acre 
Sour ce : 
Tab le 9 
HINDBREAK PLANNING 
Snowdrift depth .and length depend on windbreak type. height. and width: wond velocoty: and amount o f  snow 
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rrvm the leeward aide. Shor�r doatancws are auo�ble where snow fall and drifting are not sever•. 
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The ch i e f  va l ue of  l and remode l i ng i s  
howe ve r  ne i t h e r  so i l  and wa t e r  co n s e r ­
v a t i o n n o r  t h e  c r ea t i on o f  mo r e  cu l t i v­
a b l e  l a n d : i t  i s  the c r ea t i o n o f  l a r ge 
f l a t , un i f o rm su r f a c e s  f o r  mod e r n  f a r m  
equ i pme n t .  The l a r g e r  the f a rm the mo r e  
econom i c  j us t i f i ca t i on fo r mec h an i z a t i on ; 
th i s  i s  the be s t -- i ndeed the o n l y  way o f  
s a v i ng t ime and l ab o r  ( Ja c k s on , 1 9 7 1 : 3 4 ) 
The " l o o k " o f  ag r i c u l t u r e  i t se l f  ha s been 
t r a n s f o rmed , co n s t i t u t i ng a mac r o  cha nge in  the r u r a l 
l an d s c ap e .  Pa r t  o f  tha t  change ha s been towa r d  a mo r e  
" r a t i on a l "  ( to we s te r n  cu l tu r e s ) app r o a c h  to l and - u se , 
wh i ch i s  ma n i fe s ted i n  s t r a i gh t  l i ne s , mon cu l t u r e , and 
spec i a l i z a t i on : 
A s  a re s u l t  o f  th i s  mec h a n i z a t i on , a g r i ­
cu l t u r e  h a s  t a k en on  mo r e  and mo r e  o f  the 
a spec t s  of i n d us t r i � l i z a t i o n .  F i e l d s  a r e  
l a r ge r ; r o ws a r e  s t r a i g h t e r ; d i t c h - ba n k s 
a nd fencer ows a r e  c l eaner , and a l t og e the r 
t he r e  i s  l e s s  d i ve r s i ty. A l l  ac r eage i s  
t r e a t ed i n  a un i f o rm ,  as s emb l y- l i ne way 
( Fod e f e l t ,  et  a l . , 1 9 7 8 : 4 5 ) .  
Th i s  " samene s s" i n  the l and sc a pe i s  mo n o t o n o u s , 
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and i n  some ca s e s , non-eco l o g i c a l .  F arme r s  s ome t i mes a r e  
so  i n ten t on u s i ng e v e r y  ava i l a b l e  i nch o f  f a rm g r o u nd 
tod ay tha t they fa rm f r om fence r ow to fence r o w ,  
f o r g e t t i ng the l e s s o n s  wh i ch sh o u l d  have been t a u g h t  
d u r i ng t h e  d u s t bo w l  days.  
The impr e s s i o n o f  the deve l o pmen t  of  Ame r i c a n  
ag r i c u l t u r a l  g r ow t h  upon the wo r l d h a s  b e e n  d r ama t i c . 
The ab i l i ty to g r o w  so much fo o d - - w i th h u g e , ma r k e t a b l e  
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s u r p l u se s - - ha s  t i ed t h e  f a rme r t o  a n  eve r -w i d e n i ng 
c omm un i ty .  
The f a rme r i s  t i ed to wo r l d ma r ke t s , t o  
i nt e r na t i o na l  mo n e t a r y  i n s t i t u t i o n s , and to i n te r n a t i o n a l 
i s s u e s , such a s  p r o v i d i ng f o r  the nu t r i t i on a l  need s o f  
the wo r l d ' s  po o r  and hu ng r y . N o t  a l l o f  the s e  c o nd i t i on s  
a r e  the r e su l t  o f  t r a c to r i z a t i o n a l o ne , b u t  t r a c t o r s  d i d  
mak e  po s s i b l e  the cul t i va t i on o f  some o f  the r i c he s t  so i l  
i n  the wor l d . The ab i l i ty to g r o w an  abund a n c e  o f  food , 
comb i ned w i th o u r  pa r t i c u l a r  soc i a l - huma n i ta r i a n 
va l u e s - - and ec o n om i c  p r agma t i sm- - ha ve mad e  the Un i ted 
S ta te s  the f o od l a r d e r  f o r  much of the wo r l d . The se rea l 
yet o f ten i nd i r e c t  con sequences o f  th e t r a c to r i z a t i on o f  
Ame r i ca n  f a r m s  a r e  o f  pa r t i cu l a r  impo r t a n ce : 
Ame r i c an a g r i cu l t u r e  i n  i t s  sw i f t con­
que s t o f  a va s t  doma i n  is  un i que in  the 
h i s t o ry of the wo r l d . E ur ope wa s s l ow l y  
subd ued d u r i ng th ree mi l l e nn i ums , by 
c i v i l i z ed men . Ame r i ca wa s sudden l y  
fo und a s  a n  empty co n t i nen t , p r o v i d i ng a 
r ead y ove r f l ow fo r c r owded Eur ope . T h e  
Ame r i c a n  ach i eveme n t  i s  a n d  seem s  l i k e l y  
t o  r ema i n  w i t h o u t  a pa r a l l e l  ( Anonymo u s ,  
J o u r na l o f  Geogr aphy , F eb . 1 9 2 2 : 4 9 ) .  
The s e  a r e  some o f  the ch i e f  ma c r o  cha n g e s  i n  the 
r ur a l  l an d s c ape d i r ec t l y  or i nd i r e c t l y  r e s u l t i ng f r om the 
ado p t i o n of t r ac t o r s . Though the deg r ee o f  the i r  
i n f l uence upon the l a nd s cape va r i es , they c o n s t i t u te an 
i nt e r - r e l a ted s e r i e s  of l a nd s cape ch ange s .  
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C h a n ge s  i n  F a r m  S i z e  
T h e  l a rg e s t  " e l eme n t " wi t h i n  rur a l  a r e a s  i s  the 
" fa rm . " F a rm s  have i n c r ea s e d  in s i z e  pa r t i a l l y  as a 
r e s u l t o f  t h e  l a b o r - sa v i n g  adva n t a g e s  o f  t ra c t o r i z a t i o n . 
F arme r s  b o u gh t  o r  re n t e d  mo re land in o r d e r  t o  u s e  the 
man - ho u r s  s a v e d by swi t ch i n g  from ho r s e  p o we r  to t r a c t o r  
p o we r : 
I n  mo s t  c a s e s , mac h i n e  t i l l a g e  a c t u ­
a l l y  e x t r a c t s  lowe r  yi e l ds  ( p o u n d s  o f  
f o o d  p e r  a c r e ) than lab o r - in t e n s i ve 
a g r i c u l t u r e . E ss e n t i a l l y  the u s e o f  
m a c h i n e s  sav e s  ( di s p la c e s ) la b o r  and 
i s  o t h e r w i s e  i r r e l e va n t  to y i e l d  
( R o d e fe l d , e t  a l , 1 9 7 8  : 25 4 ) .  
T h e  y i e l d  pe r a c r e  was a f fe c t e d  l e s s  b y  
t ra c t o r i z a t i o n  than b y  o th e r  chan ge s i n  ag r i c u l t u r e , such 
a s  t h e  hy b r i d i z a t i o n  o f  s e e d s  and a p p l i c a t i o n  o f  
p e s t i c i de s  a n d  fe r t i l i z e r s . T he t r a c t o r i z a t i o n  o f  fa rms 
a c t ua l l y  s t i m ul a t e d  the r e s e a c h  i n t o  tho s e  cha n g e s in 
a g r i c u l t u r e . To e c o n o m i ca l l y  op e ra t e  t r a c t o r s , fa rme r s  
n e e d e d  t o  ha r v e s t  hi g h e r  y i e l d s  p e r  a c r e . Due  t o  he a v y  
i nv e s tm en t  i n  t r a c t o r s , farme rs ne e d e d  a g ua ra n t e e d  
r e t u r n  f o r t h e i r  la b o r . F arm s in  the M i d we s t , a s  i n  the 
r e s t  of the U n i t e d  s t a t e s , we r e  a f fe c t e d  by t h e  
c om b i n a t i o n  o f  in f o rma t i o n a l  a n d  t e c hn o l o g i c a l  advan c e s  
t ha t r e s u l t e d  i n  g r e a t e r  p r o d u c t i v i t y : 
T h e  mo d e r n M i d d l e  We s t e r n  farme r 
r e l i e s  o n  a ve ri t a b l e  l a b o r a t o r y  o f  
c he m i c a l s  t o  fe r t i l i z e  hi s so i l  and 
t o  e ra d i c a t e  we e d  and i n s e c t  p e s t s . 
A s u c c e s s fu l  fa rme r mus t  ha ve a t  l ea s t 
two t r a c t o r s  p l u s  an im pr e s s i ve a r ray 
of o t h e r  fa rm ma c h i ne ry . T he e ff i c i e n t  
o pe ra t i on o f  new and l a r g e r ma c h i n e s  
d ema n d s  l a r g e r  fi e l d s  an d l ar g e r  fa r m s  
( Ha r t , 1 9 7 2 : 2 7 2 ) . 
T o  ac q u i r e  l a r g e r  ma c h i n � s ,  fa rme r s  n e e d e d  mo r e  
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cap i t a l , t h e  c o s t o f  wh i ch c ou l d  b e  o f fs e t  b y  i n c r e a s i n g 
a c r e a g e s  fa r me d . A s  fa rme r s  re n t e d  o r  b o u g h t  mo r e  
a c r e a g e  t o  c u l t i va t e , the i r  mac h i n e r y  co s t s  p e r  ac re 
d e c r e a s e d : 
From 1 9 4 7  to  1 9 6 2 , ad j us tme n t  in 
farm i n g  p r o c e e de d  ve ry rap i d l y .  
E n l a r g e me n t  wa s t h e  pe r va s i ve theme . 
Farme r s  a c q u i r e d  the a b i l i ty t o  han d l e  
mo r e  a c r e a g e  through me chan i z a t i o n  
a n d  s t ru g g l e d  to  s tay ahead o f  
dwin d l i n g  p r o f i t  ma r g i n s  by i n c r e a s i n g  
t he i r  vo l ume . So  the re was much 
c o n s o l i da t i on o f  fa rms ( B ea l e , 
Ru ra l U . S . A . , 1 9 7 8 : 40 ) .  
I n  t h e  t ra c t o r i z a t i o n  o f  Ame r i c a n  a g r i c u l t u r e , few 
farme r s  s t o p p e d  at buy i n g  a s i n g l e  t ra c t o r . M os t  fa rme rs 
also  i n ve s t e d  in  im pleme n t s , ac c e s s o r i e s , s p e c i a l i z e d 
e q u i p me n t ,  an d ad d i t i on a l  ( usua l l y  s ma l l e r ) t r a c t o r s . A t  
the same t ime , fa rm s i z e  in c r e a s e d  ( ge ne r a l l y  o n  the 
" t ra c t o r e d " fa rms as fa rme rs we re ab l e  t o  do mo r e  work 
with mac h i n e s  than cou l d  be done p r e v i ou s l y  w i t h  d r a f t  
anima l s . )  T h i s  l e d  to a cyc le o f  
me chan i z a t i o n - c on s o l i da t i on - i n c r e a s e d  c o s t - in c r e a s e d  
pr o d u c t i o n -a n d  e v e n  mo re me chan i z a t i on . 
I n  M i n n e s o t a , f o r  exampl e ,  f a rm s i z e s  i n c r e a s ed 
f rom an  a ve r ag e  o f  1 6 9 . 7 ac res  i n  19 0 0  to 2 3 5 ac r e s  i n  
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1 9 6 4  ( S ee Map s 2 - 5 ) .  A t  the same t ime , the numbe r s  o f  
f a rm s  i n  M i n ne so ta dec r e a s ed f r om 1 5 6 , 0 0 0  i n  19 0 0  to 
1 3 1 , 0 0 0  in 1 9 6 4  an ove r a l l  red uc t i o n of 2 5 , 0 0 0  f a rm s  
( Bu r ea u  o f  t h e  Cen s u s , 1 9 7 5 : 4 5 9 ) .  C ha ng e s  i n  ave r ag e  
acr e s  pe r f a rm i n  M i nneso t a  ( 1 8 8 0 - 1 9 6 9 ) a r e  s h o wn o n  
Tab l e  1 0 .  
Wes t e r n  M i nnes o t a h i s to r i c a l l y  had l a r g e r  f a r m s  
t h a n  tho se found i n  the rema i nd e r  o f  t h e  s t a t e .  I n  the 
n o r thwe s t e r n  sec t o r , the Red R i ve r  Va l l ey a r e a  wa s the 
l o ca t i on of the b i g  " Bona n z a "  fa rms. I n  S o u thwe s t e r n  
M i nne s o ta , the r e  a r e  va s t  acres of f l a t  te r r a i n , 
par t i cu l a r y  su i tab l e  to t r a c t o r  use.  I n  ea s t e r n  and 
s ou thea s t e r n  M i nne s o t a , da i r y farms predom i n a te on  the 
h i l l y  ter r a i n .  The e a s t e r n  pa r t  of  the s t a te i s  a l s o 
whe r e  po o r e r  so i l s are  found ( Map 6 ) .  
No r thea s te r n  M i nne s o ta i s  heav i l y wo o d ed and ha s 
sma l l e r  s i z ed fa rms than a r e  fo und el sewh e r e  i n  the 
s ta te . M i n i ng and l umbe r i ng ,  ra ther than f a rm i ng , a r e  
the p r ima r y  ec o n om i c  ac t i v i t i es  in  the no r th ea s t . 
M i nn e s o ta i s  fa i r l y  typ i ca l  o f  the M i d we s t e r n 
s ta te s  whe r e  the g r e a tes t impacts  of tr a c to r i z a t i on 
occu r r ed . I n  the M i d we s t  as a reg i o n , the a ve r ag e  fa rm 
s i z e  wa s f a i r l y  s t ab l e  un t i l  19 3 5 : 
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Map s 2 ,  3 ,  4 ,  5 ,  
AVERAGE FAR.'1 S IZE : 
1 9 00 , 1 9 2 0 , 1 9 5 0 , 1 9 64 RESPECTIVELY 
' "  
, .. 
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AVERAGE ACRES PER FARl1 IN MINNESOTA 
Year Acre.s Per Farm 
1 8 8 0  145 
1 8 9 0  1 6 0  
1 9 0 0  1 7 0  
1 9 1 0  1 7 7  
1 9 2 0  1 6 9  
1 9 3 0  1 6 7 
1 9 3 5  1 6 1  
1 9 40 1 6 5  
1 9 45 1 7 5  
1 9 5 0  1 84 
1 9 5 4  1 9 5  
1 9 5 9  2 1 1 
1 9 6 4  2 3 5  
1 9 6 9  2 6 1  
Source : Bureau o f  the Census , Hi stori cal Sta t i s t i c s  o f  
the Uni t ed S ta·te s ,  Part I ,  1 9 7 5 : 45 9 . 
1 0 4  
Source : 
Map 6 
INHERENT SOIL FERT ILITY 
Borchert and Yaeger , 1 9 6 8 : 9 .  
f:!lli!lljjJ H i g h 
ffi!illl Go o d 
F <d F a i r 
1::: : :1 L ow 
� S to n y , n o n - a g r i c u l t u r a l 
f r o m  MO R R C  S t a f f Re p o r t  # 3  
1 0 5  
The a c r e a g e  o f  fa rm l a nd i n  va r i o u s  
s i z e ca t eg o r i e s  i n  the e i g h t  M i d d l e  
Wes t e r n  s t a t e s  r ema i ned rema r k a b l y  
s ta b l e  be tween 19 0 0  and 1 9 3 5 . 
S i nce 19 3 5  the pr i nc i p a l  change ha s 
been an i n c r ea se i n  the amo unt of l a nd 
· i n  f a r m s  o f  5 0  to 1 7 9  ac r e s  and an 
i nc r e a s e  in the amo un t o f  l and i n  f a r m s  
l a r ge r  t h a n  2 5 9 a c r e s .  I n  19 3 5  r o u g h l y  
h a l f the l a nd wa s i n  5 0 - 1 7 9  ac r e  fa r m s  
a nd a qua r te r  wa s i n  farms l a r g e r  t h a n  
2 5 9  ac r e s ; i n  19 6 4  the se p r opo r t i o n s  
wer e a lmo s t  e x a c t l y  r e ve r sed ( H a r t , 1 9 7 2 : 
2 7  3 )  • 
1 0 6  
Tab l e  1 1  p r e se n t s  a c l ea r e r  und e r s t a nd i ng o f  thes e 
d a t a .  T he s e  f i g ur e s  gene r a l l y  ho l d  t r u e  fo r M i n n ne s o ta 
f a rm s i z e s , tho ugh the r e  wa s a pe r i od d u r i ng wh i ch s i z e 
dec r ea s e d  due to the Depr e s s i on o f  1 9 3 0 s  and i n  the 19 2 0 s  
due t o  l o c u s t  p l a g ue s .  
Wh i l e to t a l  ave r age ac r e s  pe r f a rm i n c r e a sed , 
tho s e  f a rm s  tended t o be f r agmen ted ; tha t i s , the ac r e s  
p e r  f a rm o f ten we r e  no n - co n t i g uo u s .  The demand f o r land 
e xceeded s u pp l y  and f a rme r s we r e  w i l l i ng to  buy o r  ren t 
l and th a t  was n o n - co n t i g uo u s  to the i r  ex i s t i ng ho l d i ng s . 
Bec a u s e  o f  the r e l a t i ve l y  low co s t s  o f  fu e l , fa rme r s  
cou l d  a f f o r d to d r i ve the i r  t r a c t o r s ,  comb i ne s , p i c k e r s , 
a nd ba l e r s  to mo s t  d i s t a n t  f i e l d s : 
F a rm l ayo u t s  i n  Mi n n e s o t a  and e l s e ­
whe r e  impl y a read i ne s s , i f  no t an  
eag e r n e s s  on the pa r t  of  f a r me r s  to  
ope r a t e t r a c t s  whe r eve r  a v a i l a b l e  
w i th i n  a r e a s onab l e  th i r ty t o  fo r ty 
m i nu te commute ( Sm i th , 1 9 7 5 : 6 9 ) .  
Year 
1 9 35 
- - - - -
1 9 6 4  
Table 1 1  
CHANGE S  I N  MIDTt-lESTERN FAit.� S IZES 
1 9 35 & 1 9 6 4  
p ercent acr e s  
5 0  5 0 - 1 7 9  acr e s  
2 5  more than 2 5 9  
- - - - - - - - - - - - - -
2 5  5 0 - 1 7 9  acr e s  
5 0  more than 2 5 9  
Adap ted from : Har t , 1 9 7 2 : 2 7 3 . 
• 
1 0 7  
acre s 
- - - -
acre s 
1 0 8  
T h e  pa t t e rn o f  fragme n t e d  far m s  u p o n  t h e  r u r a l  
lan d s c a p e  may be co n s t r u e d  as an a f fe c t  o f  t r a c t o r i z a t ion 
and agr i c u l t u r a l  me c ha n i z a t i on o n  bo t h  the ma r c o  and 
mi c r o  s c a l e s : 
F ra gme n t e d  farmi n g  i n  the Un i t e d  
S t a t e s  i s  syn onymo u s  w i t h  la r g e ­
s c a l e , su c c e s s fu l  ag r i cu l t u r a l  
o p e r a t i on s . M in n e s o t a  sam pl e s  
r e ve a l e d  t hr e a t s  to  t h e  su r v i va l  
o f  far m s  wi t h o u t  d i s p e r s e d  t ra c t s , 
f o r  t h e y  are  g e n e ra l l y  t o o  sma l l . 
The ge o g raphy o f  i n d i vi dua l fa rm 
o p e ra t i n g  un i t s  s u gg e s t s  re c o n s i ­
d e ra t i on o f  t h e  ima ge o f  the Ame r ­
i can fa rm . T he d e c l i n i n g  numb e r  o f  
l a r g e - sc a l e  op e r a t or s , con t ra r y  t o  
i m p r e s s i o n s  c o n s t rue d from t h e  t e r m  
" co n s o l i da t i on , "  a r e  no t a b s o r b i n g  
a d j a c e n t  l a n d  pa r c e l s  in t o  lar g e r  
c on t i g uo u s  farm un i t s  ( Smi t h , 1 9 7 5 : 
6 9 - 7 0 ) .  
In t e r m s  o f  ac r e a g e  i n c l u d e d , fragme n t e d  fa rms are 
e v i d e n c e  of man ' s  ma c r o - sca l e  mo d i f i c a t i o n s  of the rural 
lan d s c a p e . Own e r sh i p  o f  the lan d  an d fa rmi n g  p r a c t i c e s  
a r e  d e mo n s t ra b l y  l i n k e d  to the d e g r e e  o f  me c h a n i z a t i o n  
and t r a c t o r i z a t i on on fa rms . Tha t  a fa rme r ' s  fi e l d s a r e  
non - c o n t i g uo u s  may be d u e  mo re to  the im po s i t i o n  o f  the 
gri d s y s t e m upon the land , than from t r a c t o r i z a t i o n . T he 
a c q u i s i t i o n  o f  t r a c t o r s  an d the c on s o l i da t i o n - - a n d  
fragme n t a t i on - - o f  fa rms are  i n t e r r e l a t e d  w i t h  a ho s t  o f  
o th e r  fa c t o r s  in  l a n d s cape mo d i f i ca t i o n . 
1 0 9  
P a t t e r ns o f  F a rm- S hap es 
Town sh i p  map s  show the re c ta n g ul a r  pa t t e rn o f  fa rm 
s ha p e s  t h a t  have r e s u l t e d  fr om the a l i e na t i o n  of lan d via 
t he " qu a r t e r - se c ti on "  sy s tem . There a r e  1 9  p o s s i b l e  
c on f i g ura t i on s  o f  4 0 - a c r e  square tra c t s  tha t ty p i fy 
q ua r t e r - se c t i o n  fa rms , pa r t i c u l a r l y  i n  the  M i d we s t , whe re 
the  bul k  of t h e  land was a l i e na t e d  us i n g  the T o wn sh i p  an d 
Range sy s t em . F ig ur e  1 0  shows the co n f i g ura t i o n s  fo u n d  
i n  s o u t h e a s t e r n  M in n e s o t a . 
The  " qu a r t e r - se c t i o n " i s  me n t i o ne d b e c au s e  of the 
a f fe c t s  o f  a t t e m p t i n g  to fa rms co n t i g uo u s  ve r su s  
non - co n t i g uo u s  t ra c t s . F igure 1 1  shows t h e  1 9  
c on f i g ura t i o n s  tha t re s u l t e d  from the  gr i d  s y s t e m , as of 
1 9 5 7 . The im p l e me n t a t i o n  o f  the gr i d  sy s t em i n f l u e n c e d  
t h e  ea s e  wi t h  wh i ch a pa r t i c u l a r  fa rme r c o u l d  ac q u i r e  
mo re a c r e a g e  as hi s e f f i c i e n c y  i n c r ea s e d  d u e  t o  
t rac t o r i z a t i o n  wh i ch ga ve im pe tu s  to  co n s o l i da t i on of  
a c r e a g e . T he im pr i n t  of the qua r t e r  se c t i o n  on the  rural  
l an d s c a p e  i s  s t i l l  vi s i b l e : 
T o d a y , a hun d r e d  y e a r s  a f t e r  the 
f i r s t p a t t e rn o f  land own e r s h i p  
w a s  s e t i n  s o u t h ea s t e r n M in n e s o t a , 
many a d j a c e n t  fi e l d s  on the c o n t o u r  
s t i l l  c l e a r l y  re f l e c t  t h e  re c ta n g ul a r  
p a t t e r n  wh e n  s e e n  f r o m  a p l a n e  ( J o h n ­
s on , 1 9 5 7 : 3 4 8 ) . 
Con s o l i da t i on and fragme n ta t i on o f  fa r m s  a r e  
r e f l e c t e d  in  f i e l d  u s a g e  and pa t t e r n , a s  we l l  a s  in fa rm 
-+- S.Ction lines 
�--- Township lines 
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Fig . 1 1 . Configur ations o f  the Quart er S e ct ion 
Source : John son , 1 9 5 7 : 3 3 9 . 
1 1 1  
1 1 2 
a r r a n g e me n t s . Ju s t  a s  i n c r ea s e d  u s e  o f  p o we r  mac h i n e ry 
has a f fe c t e d  l a n d - us e , i t  has a l s o  a f fe c t e d  farme r s  
a t t i t u d e s  t o wa r d  t h e  la n d . One exam p l e  i s  t h e  s h i f t  
from t h e  fa rm as " home " to  " pr o d u c t i o n  c e n t e r " as a 
res u l t  o f  t ra c t o r i z a t i o n  an d o t h e r fa c to r s . A ce r ta i n  
l o c a l  an d re g i o n a l  cha r a c t e r  o r  s tyle i s  v i s i b l e  i n  the 
s i z e , sha p e , l o ca t i o n s  and t y p e s  o f  fa rm s - - al l o f  wh i ch 
have b e e n  i n f l u e n c e d  t o  some d e g r e e  b y  t r a c t o r i z a t i o n . 
Change s  i n  F i e l d s 
The t o t a l  c u l t i va t e d  a c r e a g e  i n  t h e  U n i t e d  S ta t e s 
c o n s t i t u t e s  a mac r o  po r t i o n  of the ru r a l  lan d s ca p e . 
F i e l d  pa t t e rn s  u p o n  the land s c a p e  a r e  re l a t e d  to  t h e  s i z e  
o f  fa rms an d the i r  c o n f i g ura t i on , t h e  de g r e e  o f  
t ra c t o r i z a t i on , an d l o c a l  con d i t i o n s  o f  phy s i c a l  
geo g r a p hy . T he cu l t i va t i on o f  va r i o u s  c r o p s  i n vo l ve s  
var y i n g  p r o c e d u r e s  in farmiri g . I n  g e n e r a l , fa rme r s  t e n d  
t o  fo l l o w  c e r t a i n  rul e s  r e gar d i n g  t h e  lay o u t o f  th e i r  
fie l d s , o f t e n  wi t h  un i n t e nd e d  ne ga t i ve im pa c t s  u p o n  the 
lan d : 
The ma s t e r  p la n  w i t h  a fi e l d  lay o u t  
a l o n g  ca r d i na l  di r e c t i o n s  wa s fu n c ­
t i o na l  fo r l e v e l  lan d , b u t  di s fu n c ­
t i o n a l  fo r r e c t a n g ul a r  fi e l ds  o r  
s l o p e s  ( J ohn s o n , 1 9 7 4 : 1 8 ) .  
U s i n g  t r a c t o r s , c e r t a i n  c o n s i d e ra t i o n s  are  
fun d ame n t a l  t o  farmi n g : savi n g  t ime , la b o r  an d op e ra t i n g  
1 1 3 
c os t s ; p r o v i d i n g  fo r pro p e r  sp a c i n g  p e r  p l an t in the 
t o t a l  p l a n t  p op u l a t i o n ; and i n s u r i n g  ad e q u a t e  dra i na g e  of 
the fi e l d s  ( J one s , 1 9 3 8 : 3 9 6 ) .  Of t h e s e , the p r imary 
c on c e rn was o f t e n  s im pl y savi n g  t ime . As a r e s u l t , 
farmi n g  p r a c t i c e s  o f t e n  have cau s e d  a de c r ea s e  i n  so i l  
fer t i l i ty , i n c re a s e d  e r o s i on , and ge n e ra l  p r a c t i c e  o f  
" e x p l o i t i n g " the l a n d : 
A farme r s  in  the M i d d l e  Wes t t h i n k s  
i n  t e rm s  o f  l a r g e  re g ul a r  fi e l ds a s  
e n t i t l e s , an d he can n o t a f fo r d  t h e  
l u x ury o f  mak i n g  a l l o wan c e s  fo r 
var i a t i o n s  wi t h i n  any pa r t i cu l a r  f i e l d ; 
i n  e f fe c t , he l a r g e l y  i g n o r e s  the phy s ­
i ca l  e n v i r onme n t  ( Ha r t , 1 9 7 2 : 2 8 2 ) . 
Whe n  fa rme r s  us e d  ho r s e s  to farm , the i r  a t t i tu d e  
towa r d  t h e  l a n d  w a s  a l mo s t  re v e r e n t i a l . Wi t h  the ad v e n t  
o f  t r a c t o r s o n  t h e  fa rm , i n c r e a s e d  p r o d u c t i o n  be c ame the 
d omi n a n t  g o a l . S u b s e q u e n t l y , a tran s fo rma t i on o c c u r r e d  
i n  t h e  l o o k  o f  t h e  rural land s c ap e - - due t o  cha n g e s i n  
farm p r a c t i c e s  us i ng trac t o r s  a n d  o t h e r  ma c h i n e ry --an d 
c ha n g i n g  ru ra l c u l t u r a l  va l ue s . 
P l o wi n g  w i t h  t r a c t o r s  i n v o l ve d adap t i n g  to  the 
rec t a n g ul a r  impr i n t  of  the la n d  by p l owi n g  re c t a n g ul a r  
fie l d s . R o ws we r e  usua l l y  as l o n g  a s  t h e  t r a c t  an d 
farme rs u s e d  eve ry po s s i b l e  t r a c t . P a ra l l e l  rows 
domi n a t e  t h e  ru r a l  lan d s c a p e ; e ven the " tu r n i n g  ra d i u s " 
o f  the t r a c t o r  i s  c r o p p e d  in ma ny ca s e s . 
1 1 4 
F i g ur e  1 2  show s  the af fe c t s  o f  p l o wi n g  wi t h  
t ra c t o rs an d s p e c i a l  im pleme n t s , an d t h e  pa ra l l e l  r o ws 
t ha t  r e s u l t . 
F ig ur e  1 3  p r e s e n t s  an ae r i a l  v i e w  o f  t h e  
re c t a n g ul a r i z a t i o n  o f  f i e l ds , tak e n  i n  1 9 5 7 . I t  i s  a 
v i e w  o f  s e c t i on 5 in Eureka Town s h i p , Dako t a  C o un ty , 
M i n n e s o t a  ( sou t he a s t e rn Minne s o t a ) . T he r e c t a n g u l ar look 
o f  the fi e l d  i s  e v i d e n t . T he fi e l ds shown i n  t h e  
n o r t h e a s t  qua r t e r  o f  se c t i o n  5 ar e on l y  a b o u t  1 0  to  2 0  
a c r e s , wh i c h  is in  con t ras t to fi e l ds  in  we s t e rn 
M i i n e s o t a  tha t are  from 1 0 0 to 1 6 0 ac r e s . 
The fa rms t e a d  shown is nea r l y  c e n t ra l l y  l o c a t e d  in  
t he s e c t i on with w i n d b reaks on the we s t  an d south s i de s  
o f  t h e  bu i l d i n g s , wh i c h is  a fai r l y  ty p i c a l  a r ra n geme n t . 
An al t e rna t i ve ar rangeme n t  is the p l a c eme n t  o f  t h e  
win d b r e ak on the n o r t h  and we s t  s i de s  o f  t h e  fa r m s t e a d . 
Many fa c t o r s  are  invo l ve d  in the s i t i ng o f  wi n d b r e ak s , so 
n o  s t r i c t  ge n e ra l i za t i on s  can be ma d e . 
A s u r v e y  o f  a e r i a l  pho t o g raphs tak e n  o f  
sou t he a s t e rn M i n n e s o t a  ( Dak o t a  Coun ty ) re ve a l e d  no s e t 
p a t t e rn o f  fi e l d  or i e n ta t i o n , o t h e r  than i n  the ca r d i na l  
d i r e c t i o n s . T he qua r t e r - se c t i o n shown from E u r e ka 
t o wn s h i p  i s  fa i r l y  ty p i c a l  of fa rm pa t t e r n s  i n  t h e  area . 
As c o n s o l i da t i on has o c c u r r e d , the re have b e e n  fewe r 
farm s pe r se c t i o n  than p r e v i o u s l y ,  b u t  no 
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Agricultural S tab i l iz ation and Conservat ion 
Servi ce , Farmington , MN .  
1 1 5 
1 1 6 
gene r a l i z a t i o n s  may be made conce r n i ng an ave r ag e  number 
of f a rm s t e a d s  p e r  se c t i on . The a ve r a g e  va r i e s  f r om 
town sh i p  to town s h i p , and f r om c o u n ty to coun ty i n  the 
s ou thea s t e r n  pa r t  o f  the s t a t e . 
Th e mo s t  no t i ceab l e  fea t u r e  v i s i b l e  i n  the r u r a l  
l and s ca pe i s  the s ta nd a rd i z a t i on o f  the l o o k  o f  f i e l d s . 
Rows a r e  e x a c t l y  2 4 , 3 6 , o r  4 8  i n c h e s  apa r t ,  and r u n  i n  
e i th e r  a no r th - so u th o r  an ea s t-we s t  d i r ec t i on ( ex c e p t  i n  
a re a s  whe r e  ce n t e r  p i vo t  i r r i g a t i on i s  p r a c t i ced : 
P l ow cu l t i v a t i on and mo r e  i n te n s i ve 
u se o f  the l a nd l ead to pa r a l l e l i sm ,  
the p r a c t i c e o f  keep i ng equ a l d i s tance 
between r o ws .  When co n t i g u i ty o f  f i e l d s  
i s  de s i r e d , whether f o r  fu l l  u s e , a s  an 
i r r i g a t ed o r  d r a i ned l and , or fo r 
n e i ghbo r l i ne s s  • • •  o r  fo r fa i r  a s s e s s ­
men t a n d  l a r ge r  revenue , the r e c t a ng u l a r  
p a t t e r n  i s  i nev i t a b l e  ( J oh n s o n , 1 9 5 7 ) 
3 4 8 ) • 
The rec t ang u l a r  pa t t e r n  i s  occ a s i o n a l ly 
i n te r spe r s ed w i th con t o u r  and te r r a c e  f a rm i ng , bu t these 
co n s e r va t i o n p r a c t i ce s  a r e  be i ng abandoned in some a r ea s . 
The Ag r i cu l tu r a l  E x te n s i on S er v i ce o f  the Un i ve r s i ty of  
M i nn e s o t a  i s s u ed a wa r n i ng to fa rme r s  a s  recen t l y  as  
No vembe r , 19 8 2 , c i t i ng the ha z a r d s  o f  aband o n i ng c o n tour 
f a rm i ng .  I n  a news l e t te r  t o  va r i u o s  agenc i e s , C l i f t on 
Ha l s ey , S o i l  C on s e r va t i on i s t for  the U n i ve r s i ty o f  
M i n ne s o t a , s t a ted some o f  the rea s o n s  fo r the ab a n d o nmen t  
o f  co n t o u r i ng : 
• • •  Many f a rme r s abandoned con t o u r i ng 
s tr i ps a s  they go t l a r ge r  t i l l ag e  i m p l e ­
men t s , c r opped mo r e  l a nd , o r  c h a n g e  t o  
mo r e  r ow c r ops a n d  l e s s  hay . S o i l  E r o s i on 
h a s  i n c r e a s ed co n s i de r ab l y  on s l op i ng 
f i e l d s  wh i ch a r e  now mo s t l y r o w- c r opped 
( U . o f  M . , U. S .  D . A . , " NEWS " Nov . 5 , 1 9 8 3 : 1 ) . 
T r a c to r i z a t i on ha s re s u l ted i n  c h a ng e s  i n  the 
mac r o  l o o k  of the ru r a l  l a n d s c ape , and i n  the ve r y  
r emode l l i ng o f  h i l l y ter r a i n . T h e  h i gh l y  me c h a n i z ed 
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f a r m s  w i th s e ve r a l  t r a c t o r s have an i nc r ed i b l e  c a pac ty to 
c r e a t e  an en t i r e l y  ma n-made topo g r aphy. The acqu i s i t i on 
o f  even mo r e  soph i s t i ca ted powe r - d r i ve n  mac h i ne r y , the 
con s o l i d a t i on and f r agmen t a t i on of f a rm s , i n c r e a s ed 
p r od uc t i on c o s t s , and low ma r ke t  pr i ce s  fo r f a r m  p r o d u c t s  
a r e  a l l  i n te r - r e l a ted fac to r s  i n  t h e  re-mak i ng o f  the 
r ur a l  l a nd s c ape . T r a c to r i z a t i o n ha s bee n  the pr ima r y  
impe t u s  i n  th i s  re-mak i ng o f  f a rms , f i e l d s , and 
f a r m s tead s .  T he e f fec t s  o f  t r a c to r i z a t i o n o n  f a rm st e ad s  
i nc l uded an i nc r e a se i n  r a t i on a l  p l a nn i ng , wh i ch i s  
d i s c u s s ed i n  the fo l l owi ng chap te r . 
CHA P T E R  VI 
THE FARMSTEAD 
R a t i on a l  P la n n i n g  a n d  I n du s t r i a l i za t i on 
M os t  farms in  the U n i t e d  S ta t e s  cha n g e d  l i t t l e 
b e f o r e  t r a c t o r i z a t i on . The e l e c t r i f i c a t i o n  o f  fa rms in  
the 1 9 3 0 s , t h e  me c ha n i z a t i o n o f  on - s i t e  fa rm o p e ra t i o n s , 
and the  r e v o l u t i o n  o f  " powe r "  fo r t ra c t o r s  an d o t h e r  
impleme n t s  c au s e d  man y  cha n g e s  i n  t h e  " l o ok " an d fun c t i on 
o f  the fa rm s t e a d . By the 1 9 4 0 s , t ra c t or s  a l r e a d y had 
p ro v i d e d  th e im pe t u s  fo r the ama l gama t i o n  of fa rms , as 
we l l  as chan g e s  in  the fun c t i o n  of the fa rm s t e a d  from 
" home " to  " pr o d u c t i on ce n t e r . "  By the 1 9 5 0 s  the u s e s  o f  
" po we r " on t h e  fa rm trans fo rme d the way s  i n  wh i c h  fa rme r s  
c on d uc t e d  the i r  day - t o - day op e ra t i o n : 
E l e c t r i c a l  powe r  tran s fo r m e d  the 
s t ead i n g  i n  the 1 9 5 0 s . P o we r  
had two ma i n  e f fe c ts . C ro p  dry i n g  
o r  c o n d i t i on i n g , par t i c u l a r l y  o f  
g ra i n , be c ame a no rma l fa rm tas k an d , 
w i t h  i t , the capa c i ty t o  mi l l  and 
mix l i ve s t o c k  fo dde r . S e c o n d , he a t  
and  ve n t i l a t i o n  t o  s t o c k  bui l d i n g s  
be came p r a c t i c a l  a n d  wi th t h i s  t h e  
i n t e n s i ve hous i n g  of  anima l s  and , 
e ve n t ua l l y ,  the fa c t o r y  fa rm , wh i ch 
can be d i v o r c e d  from ag r i c u l t u r a l  l a n d  
l ik e  any o t h e r  i n d us t r y  ( We l l e r , 1 9 8 2 : 1 5 )  
The 1 9 6 0 s  wa s a d e c a d e  o f  g r e a t  t e c hn o l o g i c a l  
a d va n c e s  wh i c h we r e  coup l e d  wi t h  cha n g e s  i n  ma n a g e me n t  
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p rac t i c e s  on the fa rm . O l de r woo d e n  fa rm s t ru c t u r e s  we r e  
b e i n g  re p l a c e d  w i t h  me t a l  uni t s  tha t we r e  p r e - fa br i ca t e d  
sys t e m s  fo r q u i c k  c o n s t ru c t i o n . T he s e  bui l d i n g s  we r e  
l a r g e r t h a n  t h e  woo d e n  she d s , smo k e h ou s e s , a n d · mi l k  
hou s e s  t h e y  r e p l a c e d , and they we r e  n o t  s y mb i o t i c  w i t h  
t h e  " n a t u r a l  a g r a r i a n  lan d s c a p e . "  W i t h  the a d ve n t  o f  
ful l - c on f i n eme n t  fa c i l i t i e s  and au t o ma t e d  fe e d i n g  sy s t ems 
with com pu t e r i z e d  c o n t r o l  pane l s , b y  the 1 9 7 0 s  t h e  
home s t e a d  b e g a n  t o  l o o k  l i k e  an i n du s t r i a l  p l a n t : 
I n  a much l e s s  fami l ia r  gui s e  the 
ma ch i n e  domi n a t e s  an o t h e r  p ar t  of 
t he fa rm : the he a d quar t e r s  . . .  
t he a r e a  l o o k s  much l i k e  an in dus ­
t r i a l  p l an t , wi t h  i t s  l o n g  me t a l  
s he d s  an d ba r n s  an d i t s  nea t l y  pa r k ­
e d  farm e q u i p me n t  ( Jac k s o n , in  Zu b e  
a n d  Z u  b e , 1 9  7 1  : 3 5 ) .  
C han g i n g  c u l t u r a l  va lue s are re f l e c t e d  i n  the look 
of the farm s t e a d . F arm bui l d i n g s  on the fa rm s t e a d  s t i l l  
c e n t e r  a r o u n d  t h e  ho u s e  an d ba rn , bu t the fun c t i o n  of 
tho s e  fa rm b u i l d i n g s  has cha n g e d  wi t h  in t e n s i ve 
t ra c t o r i z a t i on a n d  me c ha n i z a t i o n of the fa rm . T a b l e  1 2  
shows s u g g e s t e d  re q u i r eme n t s  fo r p l a nn i n g  a home s t e ad . 
Farme rs l o o ke d a t  the i r  re q u i reme n t s  ve r y  ra t i o n a l l y  an d 
s o u gh t  p r o fe s s i on a l  p l a n n i n g  to ge t the lay o u t  a n d  the 
s t r u c t u r e s  be s t  su i t e d  to th e i r  op e r a t i o n s . 
C han g e s  in the co s t s  and avai l a b l i t y o f  ma t e r i a l s  
for bu i l d i n g  c o n s t ru c t i on l e d  to a l o s s  o f  s t a t u s  fo r the 
Home 
View 
Tab l e  12  
PLANNING THE FAID1STEAD 
.La.y.o.ut 
Spacing for fire s afety & 
from o dor s 
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Near driveway 
Good water supp ly 
Sep t ic tank & drainage. fi.e.ld 
Gar den 
S i lo s  & feed s torage located 




"Hind prote ction 
Parking sp ace 
Driveway wi dth & l o cat ion 
Turnaround di ameter 
Farm pond po s s ib i l i ti e s  
Wind & snow c ontro l  
Full use o f  sunshine 
Source : Hhi taker , Jame s H .  Agri cultural B·ui ldings and 
S truc ture s ,  1 9 7 9 : 3 1 . 
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o ld wooden ba r n  and other  bu i l d i ng s . Met a l  c ame i n to use 
bec a u s e  i t  is  r e l a t i ve l y  i ne xpen s i ve and p r e s en t s  l e s s  o f  
a f i r e ha z a r d  t h a n  d r y  wood . S ome f a rms no l o n g e r have 
a ny wooden bu i ld i ng s  o t h e r  than the f a rm ho u s e : 
No  l on g e r  i s  a farm bu i ld i ng a f i x t u r e  
i n  the s e n s e  o f  ha v i ng c o n t i nu i ty .  I t  
i s  equ i pme n t  wh i ch , l i k e a t r a c to r , ha s 
a sho r t , dep r ec i a ted l i fe .  M o s t  mode r n  
farm bu i l d i ng s  have a n  ec o n om i c  l i f e o f  
ten yea r s  ( We l l e r , 1 9 8 2 : 1 6 ) .  
F a rm i ng i s  no l o ng e r  a " way - o f - l i fe , "  fo r even 
many of tho s e  f a r me r s  who s t i l l  c l a i m  tha t  i t  i s . Though 
many f am i l i e s wou l d  pr e fe r  to fa rm , i f  oper a t i on s  do no t 
p r o v i de an adeq u a te mea n s , the fa rme r mus t se l l  o u t . I n  
o rd e r  to a s s u r e  tha t " way -o f - l i f e "  wi l l  con t i nu e  on the 
farm , mo s t  f a rme r s  have h i gh l y  me ch a n i z ed fa r m s t e ad s , 
wh i ch ha ve d r ama t i ca l l y  a l t e r ed the f a rm fam i l y ' s l i nk s  
w i th the i r  own r u r a l  pa s t . The comme r c i a l i z a t i o n o f  
a g r i cu l t u r e  and the t r a n s f o rma t i on o f  the " fam i l y- s i z ed "  
f a rm t o  the f a c t o r y  fa rm a r e  i n e x tr i c ab l y  l i n k ed to 
t r a c t o r i z a t i on . 
An e x ampl e o f  the tr end t�wa r d  the " fa c t o r y  fa rm"  
l oo k  o f  the home s tead can be seen on the typ i c a l  
M i d we s te r n  g r a i n  fa rm . The p r o d uc t i on o f  g r a i n  i nvo l ve s  
u s i ng h i g h - powe r ed t r a c t o r s  and comb i ne s , a f t e r  wh i ch the 
" fa c t o r y  sys tem '' rea l l y  come s i n to p l ay . T r a n s po r t i ng 
the g r a i n  requ i r e s  a t r u c k  and wag o n . I f  the f a rme r  u s e s  
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a p i t - s i l o  o r  g r an a r y , the g r a i n  i s  conveyed w i th powe r  
equ i pme n t .  T he d r y i ng requ i r e s  a c o n t r o l l ed f ac i l i ty or 
b i n .  S to r i ng the g r a i n  requ i r e s  l a r ge b i n s , upr i gh t  
s i l o s , s e a l ed s i l o s , o r  sma l l e r  b i n s .  P r o ce s s i ng the 
g r a i n  for on- f a rm use requ i r es  a gr i nd e r , and au t oma t i c  
b l end e r - g r i nd e r , o r  a tr anspo r t  g r i nde r -m i x e r . F eed i ng 
the g r a i n  requ i re s  a conveyo r or se l f- l oa d i ng wag o n  to 
get the g r a i n  to the c a t t l e  ba r n  or shed . O f ten 
the i n- ba r n  feed i ng sy s t em is  en t i r e l y  au t oma t ed 
( Wh i t a k e r , 19 7 9 : 4 8 4 - 4 8 5 ) .  
F a rm s te ad s  obv i ou s l y  have been a f f e c t ed by a need 
f or spec i a l i z ed equ i pme n t  and s t r uc t u r e s .  Whe r e a s 
o r i g i na l  s e t t l e r s  o f ten u s ed the i r own j udgme n t  f o r  
l oc a t i ng t h e  f a rm s tead ope r a t i o n s , today ' s  f a rme r seek s 
p r o fe s s i o na l  adv i ce f r om s a l e sme n who have p r e c i s e 
c a l cu l a t i on s  o f  the space and fa c i l i t i e s  requ i r e d  f o r  
var i o u s  oper a t i o n s .  " F arms tead p l a n n i ng "  i s  o f ten tou ted 
as the app r o p r i a te way to ma x i m i z e  f a rm e f f i c i ency , by 
r e l eg a t i ng ce r ta i n  ac t i v i t i e s  to " zo ne s "  tha t r a ng e  a 
s pec i f i ed d i s tance f r om the ho u s e  s i t e .  F i g u r e  1 4  shows 
one pe r cep t i on of recommended z o ne s . 
Ra t i o n a l p l a n n i ng to sep a r a te f a r m s t e a d  a c t i v i t i e s  
o f ten im po s e s  a d r ama t i c  ch ange i n  r u r a l cu l t u r a l  va l ue s.  
To ce n t r a l i z e fu nc t i on s , farm bu i l d i ng s  are c o n s c i o u s l y  
spaced and p l a ced o n  the farm s tead s o  a s  t o  ma x im i z e 
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e f f i c i en c y  i n  pr o d uc t i o n , wi th l i t t l e  reg a r d  to the " l o o k  
o f  the f a rm s te a d . "  I f  a n y  tho u g h t  i s  g i v e n  t o  t h e  " l oo k  
• • •  " i t  i s  i n  t e r m s  o f  f u r the r rec t a ng u l a r i z i ng the 
f a rm stead by a l i g n i ng bu i ld i ng s  in ca r d i na l  d i r ec t i on s , 
i nt o  " e f f i c i en t "  squ a r e s  and rec t a ng l e s  o f  a c t i v i t i e s  
s uch as  the h o g  ope r a t i on i n  one "b l oc k " and the g r a i n  
ope r a t i on i n  ano ther " b l o c k . "  Though the d i a g r am i n  
F i g ur e  1 1  seem s  to im pl y cu r ve s  o r  even c i r c l e s  o f  
a c t i v i ty ,  the l ay o u t s  o f  bu i ld i ng s  w i th i n  tho se z ones a r e  
mo s t  o f ten i n  s t r a i g h t  l i ne s , so tha t  i n  s ome ca s e s  the 
who l e  e f f e c t  i s  l i k e one huge ma nu f a c t u r i ng p l a n t . 
The f a c t o r s wh i ch have i nc r e a s ed me ch a n i z a t i o n i n  
f a rm i ng , and the r eby enhanced the e f f ec t s  upo n  the 
l and scape , a r e  seen in F i g ur e  15 . Th i s  cha r t  shows 
seve r a l  fac to r s  wh i ch led to the dec l i ne i n  f am i l y- s i z ed 
f a rm s . Mov i ng f r om l e f t  to r i g h t ·, the d i f f i cu l ty of f a rm 
wo r k  and the o the r f a c t o r s  l i s ted c o n t r i bu ted to the 
deve l opme n t  of f a rm techn o l o g y .  In the second co l umn i s  
a r a nge o f  top i c s  tha t  a r e  i n te r - re l a ted to f a rm 
a c t i v i t i e s  and the i r  l i k e l i hood o f  cha ng i ng the r u r a l  
l and s c a pe .  The th ird co l umn shows the r e su l t s  o f  the 
f o r c e s  tha t tended to g i ve an impe t u s  to en l a r g i ng fa rm s , 
the r �s e o f  co r po r a te fa rm i ng , and the d i f fe r e n t i a t i on o f  
f a r m  s t r uc t u r e s  a n d  owne r s h i p . F i na l l y ,  i n  t h e  f o u r th 
c o l umn , we see the end re s u l t s  of the ch a ng e s  in f a rm 
Fig . 1 4 . 
Source : 
Fig . 1 5 . 
Source : 
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Farms tead P l anning Zones . (Each activi ty zone i s  
1 0 0  f t  ( 3 0  m )  wide . A vi sual a i d  for locat ing 
bui l ding s and ac tivities· on a farms tead layout 
p lan) . 
Whitaker , 1 9 7 9  2 6 . 
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techno l o g y ,  w i th fewe r f am i l y  fa rms , and p r e su ma b l y ,  mo r e  
" fac t o r y  f a r m s . "  
F a rm Bu i l d i ngs 
F arm bu i ld i ng s  ha ve become mo r e  s impl i f i ed s i nce 
the old ho r s e - and - bugg y days . Met a l  bu i l d i ng s requ i r e 
l e s s  ma i n te n a nce and l e s s  cap i t a l  ou t l ay th a n  do s im i l a r 
s tr u c tu r e s  o f  woo d . The r i se o f  sc i en t i f i c  k n o w ledge o f  
seed , feed , and the pr oper p r oces s i ng a n d  s t o r ag e  o f  
c r o p s  ha s changed the type and func t i on o f  f a rm 
bu i l d i ng s : 
I dea l l y the fa rm-bu i ld i ng im pr o veme n t s  
sho u l d  b e  such tha t : ( 1 )  c r o p s  c a n  be 
s to r ed on the fa rm un t i l  they a r e  fed 
o r  ma r k e ted , ( 2 )  the ba r n s  and shed s w i l l  
t a k e  c a r e  o f  the k i nd and numbe r o f  
an ima l s  needed t o  con s ume pa s tu r e s , 
r ou g h a g e s , and a l l o r  pa r t  o f  the feed 
g r a i n , and ( 3 )  the ava i l a b l e  farm l a bo r 
supp l y  w i l l  be us ed pr o f i tab l y  and 
e f f ec t i ve l y  ( C ar t e r , 1 9 5 4 : 3 1 ) .  
C l ima te , the type o f  farm , and the type o f  
managemen t a l s o  a r e  f a c t o r s  i n  the typ e s  o f  f a r m  
b u i l d i ng s  used . Bu i l d i ng s  today a r e  func t i o n a l  r a ther 
than dec o r a t i ve .  Need for  the reduc t i o n of c a p i t a l  
i nve s tmen t s  i n  bu i ld i ng s  ha s led t o  a g r ea t e r  un i f o rm i ty 
i n  des i g n s  and p l a n s  for  pre��u i l t  shed s and ba r n s . A 
typo l o g y o f  f a r m  bu i l d i n g s  and o t h e r  f a r m s t ea d  fe a t u r e s  
i nc l ud es t he fo l l o w i ng : 
Ga rage , h o g  ho u s e , she e p  s h e d , ma c h i n e  
she d , c o r n  c r i b , grana ry , w i n dm i l l , 
s i l o , barn , fa rm hou s e , shop , fa r r o wi n g  
hous e s , s h o p , ca t t le con t a i nme n t  
bui l d i n g s , pou l t ry hou s e , b r o o d e r  hou s e , 
s to ra g e  barn , in d i v i d ua l  ho g hou s e , a n d  
o d d  bu i l d i n g s  ( ada p t e d  f r o m  T r e wa r t ha , 
1 9 4 8 : 20 4 ) . 
I n  ad d i t i o n , t h e re are  the va r i o u s  ya r d s , a n d  
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p e n s , an d the ga r d e n , woo d  l o t , or char d , an d d r i veway , on 
the fa rm s t ea d . I n c r e a s e d  me c han i z a t i o n  ha s b r o u g h t  a b o u t  
a cha n g e  i n  fa rm bu i l di ng s  wi t h  a tr e n d  t o wa r d  l a r ge r , 
s im pl i f i e d  s t ru c t u r e s , and mo r e  gra i n  s t o r a g e  fac i l i t i e s  
on fa�m s : 
The d yn a m i c  na t u r e  o f  agr i c u l t u r e  
h a s  cau s e d  man y  chan g e s  in  fa rm 
bui l d i n g s . B e t t e r  se e d  and the u s e  
o f  fe r t i l i z e r s ha ve i n c r e a s e d  the 
p r o d u c t i o n  on fa rms an d use o f  l a r g e  
fa rm ma c h i n e s  h a s  ma d e  i t  pos s i b l e  
f o r  on e farm to  pro d u c e  man y  t ime s 
mo re c r o p s . T h i s  b r o u g h t  the ne e d  
f o r  la r ge gra i n  s t o r a ge s and 
me chan i c a l  eq u i p me n t  to  han d l e  g ra i n  
w i t h i n  t h e  s t orage ( Boy d , 1 9 7 9 : 2 ) . 
The t y p e  o f  fa rm d e t e rmi ne s the bu i l d i n g s  l i k e l y  t o  be 
found on i t : 
T he ty p e  o f  far m i n g  and the s i z e  o f  the  
e n t e r p r i s e  de t e rmine the va r i e ty , 
mumbe r ,  a n d  va l ue o f  bui l d i n g s  
r eq u i r e d . D a i r y i n g , mo s t  l i v e s t o c k  
p ro d u c t i on , a n d  mi x e d , ge n e r a l  
farm i n g  o f t e n  re q u i r e ex t e n s i ve 
b u i l d i n g  l a yo u t s  ( Col l i e r , 1 9 6 0 : 3 1 8 ) .  
1 2 7  
Gra i n  fa rms a l r e a d y  have b e e n  d i s c us s e d . I n  t h e  M i d we s t , 
dai r y i ng a n d  l i ve s t oc k  p r o d u c t i o n  ha ve i n c r e a s e d  s i n c e  
t h e  " ho r s e  e ra . "  A s  a re sul t , t h e  b u i l d i n g s  on t h o s e  
typ e s  of  far m s  a l s o  ha ve cha n ge d . F o r  be e f  p r o d u c t i o n , 
mad e  p os s i b l e  l a r g e l y  through the a b i l i t y t o  p r o d u c e  
s u r p l u s  gra i n  ( du e  t o  t r a c t o r i z a t i on ) ,  b u i l d i n g s  a r e  
c a t e g o r i z e d  b y  t h r e e  ty p e s : 
Al t ho u gh b e e f hous i n g  s y s t em s  va r y  
g r e a t l y ,  t h e y  may b e  c l a s s i fi e d  a s : 
o p e n  l o t  sy s t em ; ba rn and lo t sy s t e m ; 
and t h e  t o t a l  c o n f i n e me n t  sy s t em 
( Wh i t a ke r , 1 9 7 9 : 3 5 4 ) . 
T o t a l c o n f i neme n t  sy s t e m s  p r o v i d e a fa c t o ry 
p r o du c t i o n  o f  be e f  for the c o n s u me r  ma r k e t .  I n  the  
con f i ne me n t  sy s t e m , l i t t l e  la b o r  is  req u i r e d  from the  
farme r , o t h e r t h a n  to  push the con t r o l  b u t t o n s . The 
. farme r may s p e n d  mo s t  of  hi s t ime g r owi n g  an d p r o c e s s i n g  
g ra i n  a n d  hay , a n d  t r an s p o r t i n g ca t t l e  t o  ma r k e t s . 
I n  t h e  da i ry i n d us t ry , i n t e n s i ve me c ha n i z a t i on ha s 
o c c u r r e d  wi t h  a change in  da i r y ba r n s : 
The t i n  pa i l  has b e e n  r e p lac e d  wi t h  
t ho u s a n d s  o f  do l l a r s ' wo r t h  o f  p i p e ­
l i n e s , bu l k  tanks , wa sh t a n k s , 
r e f r i ge ra t o r s , wa t e r  he a t e r s , . 
vac u u m  mi l ke r s  and large ran c h - ty p e  
mas o n r y  b u i l d i n g s  ( D r a c h e , 1 9 7 0 : 
2 6 ) .  
C han g e s  i n  t h e  da i ry i n d u s t r y  have ha d mo r e  t o  do w i t h  
t h e  e l e c t r i f i c a t i o n  o f  fa rms , t h a n  wi t h  t r a c t o r i z a t i on . 
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H i s to r i c a l l y , the da i ry i nd u s t ry deve l o ped r a p i d l y  i n  the 
1 8 7 0 s- 1 8 9 0 s  due to l o w  g r a i n  pr i ce s . The s i l o  wa s f i r s t  
con s t r uc ted i n  1 8 7 3  and pr o v i ded s to r ag e  o f  feed yea r 
r ound , wh i ch g r ea t l y  he l ped the da i r y i nd u s t r y . 
T r a c to r i z a t i o n a f f e c ted da i ry i ng due to the ab i l i ty to 
g ro w  mo r e  co r n  fo r feed . I n  M i n n e s o ta , f o r  e x am pl e , w i th 
i ts sho r te r  g r o wi ng s e a s o n , i t  bec ame mo r e  ec o n om i ca l  to 
u se imma t u r e  co r n  as s i l ag e  r a the r than a l l ow i ng i t  to 
mat u r e  and r i sk l o s s  of the c r op to an  ea r l y f r o s t. Wi th 
hybr i d i z a t i on of seed s  be t te r  ad a p ted to s ho r te r  g r o wi ng 
s ea s o n s  a nd co lde r wea th e r , co r n  y i e l d s  i nc r e a s ed w i th a 
g r owt h i n  co r n  c a s h- c r opp i ng .  The da i r y r e g i on i n  
M i nne so ta i s  concen t r a ted i n  the ea s te r n  pa r t  o f  , the 
s ta te whe r e  h i l l y  te r r a i n  is l e s s  su i t ab l e  f o r  g r owi ng 
whea t and s o ybe a n s .  The h i l l y pa s t u r e s  a r e  an e x c e l l ent 
source o f  r o ughage f o r  da i ry an i ma l s : 
A conce n t r a t i on on da i ry f a rm i ng i n  
Wi s c o n s i n  a nd M i nne s o t a  can be r e l a ted 
to the abundance of ro ughage , such a s  
c o r n  s i l a ge , hay , . and pa s tu r e  on f a rm s  
i n  the co o l e r l a n d s  no r th o f  the C o r n  
B e l t ( H a r t ,  19 7 2 : 2 6 9 ) . 
Map 7 shows the co r n  ( al s o  whea t and soybea n )  
r eg i o n s  and the da i r y and c a s h- c r op reg i on s  o f  M i nne s o t a . 
Th i s  map da t e s  f r om 19 5 9 , and the tr end s s i n ce th a t  t ime 
i nc l ud e  g r o w i n g  mo r e  soybea n s , and i nc r e a s ed l i ve s tock 
p r o d uc t i o n i n  the s o u th e r n  pa r t  of  the s t a t e .  
Wheat grown _..--. 
in Red River 
Valley area 
1 2 9  
Map 7 
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Source : Borchert , 1 9 5 9 : 4 3 . 
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S i l o s  are  t y p i c a l l y  mad e  o f  w o o d , me t a l , b r i ck , or 
c on c re t e . For many ur ban dwe l l e r s , t h e  re l a t i v e  " we a l t h "  
o f  the farm i s  o f t e n  j ud g e d  b y  the nu mb e r  ( an d  h e i g h t ) of 
s i l o s  p r e s e n t  on a farm . S i l o s  t y p i c a l l y  are t a l l , 
c y li n d r i ca l  s t o ra g e  uni t s  and are an im po s � n g  fe a tu r e  
vi s i b l e  fo r mi l e s  on t h e  ru r a l  lan d s c a p e : 
Ther e  a r e  s e v e ra l  typ e s  o f  s i l o s  
a n d  a va r i e ty o f  ma t e r i a l s  u s e d  
i n  the i r  c on s t ru c t i on . C os t , 
adap t a b i l i ty to me chan i z a t i o n , and  
s to ra g e  l o s s e s  va ry con s i de ra b l y 
. . .  [ th e r e  are ] U p r i g h t  or t o we r  
s i l o s  . H o r i z o n ta l  s i l o s  . . . 
S t a c k s  . . .  ( Whi t a k e r , 1 9 7 9 : 4 9 0 ) .  
For a d i s c u s s i o n  o f  the Harve s t o r e  s i l o s --wh i c h  we r e  one 
of the mo s t  rap i d l y di f fu s e d  ma t e r i a l  cu l tu ra l  t ra i t s  in 
h i s t o r y -- se e  R o b e r t  C .  Sut e r ' s  The C ou rge t o  C hange 
( 1 9 6 5 ) .  
B e s i d e s  e l e c t r i fi c a t i on , t h e  i n ve n t i on o f  s i l o s , 
and t h e  app l i ca t i o n  o f  s c i e n t i fi c  know le d g e  t o  
c o r n - hy b r i d i z a t i o n , t h e  da i ry i n d u s t r y  has b e e n  mo s t  
i n f l u e n c e d  b y  t h e  a d v e n t o f  re f r i g e ra t i on : 
A b o u t 1 8 7 5  re f r i ge ra t o r  c a r s  we r e  
f i r s t u s e 9  f o r  trans p o r t i n g  pe r i s h ­
a b l e  farm p r o b uc t s . T he ce n t r i f u ga l 
s ep e ra t o r  fo r se p e ra t i n g  c r eam from 
mil k , i n v e n t e d  in Swe de n , wa s b r o u gh t  
t o  t h e  Un i t e d  S ta t e s  i n  1 8 8 2  ( E b e l i n g , 
1 9 7 9 : 2 0 9 ) .  
F o r  the mo s t  pa r t , the da i ry i n d u s t y  ha s b e e n  much 
l e s s  a f f e c t e d  by t r a c t o r i z a t i o n  than from a c o mb i n a t i o n  
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o f  o t h e r  fac t o r s . Da i ry bui l d i ng s  have b e e n  i n f l ue n c e d  
as m u c h  b y  p u b l i c  dema n d s  fo r t h e  t y p e  a n d  q ua l i t y o f  
dai ry p r o d u c t s  d e s i re d  by  the c o n s u me r , a s  b y  
t r a c t o r i z a t i o n . 
Mark e t  d e ma n d s  such as tho s e  fo r 
r e f r i g e ra t e d  f o o d , c l e a n e r  dai ry 
p r o d u c t s , rap i d l y  g r o wn bab y  be e f , 
lamb , a n d  b r o i l e r s  have a f fe c t e d  
t he d e s i g n  o f  farm bui l d i n g s , b y  
n e c e s sa ry chan g e s  t o  me e t  p r o du c ­
t i o n  r e q u i r e me n t s  ( El l i s  an d 
R u me l y ,  1 9 1 1 : 3 )  
Whe t h e r  the fa rm i s  a da i ry farm , a b e e f  
p ro d u c t i o n  fa r m , a grai n  farm , o r  a ge n e ra l  mi x e d  fa rmi n g  
o p e ra t i o n , t o day the  key wor d s  in  a g r i c u l t u r a l  bu i l d i n g  
adve r t i s e me n t s  a r e  " sy s t e m s  ha n d l i n g " :  
I n  a s y s t e m  a p p roach al l the po s s i b l e  
me t h o d s  o f  man a g i n g  a n d  hand l i n g  the 
n e c e s s a r y  i t em s  for an en t e r p r i s e  are 
c o n s i d e r e d  both s e p e ra t e l y  an d in  com­
b i na t i on . O n c e  the  ove ra l l  c omb i ne 
s y s t em has bee n  de c i d e d  upo n , i t  i s  
p os s i b l e t o  cho o s e  a s t ru c t u r e  t o  hou s e  
t h a t  s y s t em ( Wh i tak e r , ! 9 7 9 : 3 0 7 ) . 
U s i n g  the  sy s t e m s  ap p r oach , the fa rme r is  
e n c o u r a g e d t o  ana l yz e  the flow o f  ma t e r i a l s  from t h e  
f i e l d  t o  p r o c e s s i n g  ma c h i n e s , to s t o ra ge un i t s , to  fe e d  
sys t e m s  i n  o r d e r  to  de t e rmine the t y p e s  o f  b u i l d i n g  he 
n e e d s  an d t h e i r  i n e f f i c i e n t  ar r a n g e me n t  in a 
t ime -wo r k - fl o w  p a t t e rn : 
O n e  o f  t h e  im po r t an t as p e c t s  o f  
f a r m  me c ha n i z a t i o n  is  ma t e r i a l s  
han d l i n g . . . The key t o  su c c e s s ­
ful me chan i z a t i on is  the p l a nn i n g  
o r ga n i z a t i o n  of  a ma t e r i a l s  ' fl o w  
pa t t e rn as i t  r e l a t e s  to ma c h i ne ry 
and eq u i p me n t  and to fu t u r e  e x p a n ­
s i on ( Wh i t a ke r , 1 9 7 9 : 4 8 2 ) .  
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T h e  layo u t  o f  farm bu i l d i n g s  i s  a f fe c t e d  b y  the 
" sy s t em s  ap p r oa ch "  p h i l os o p hy as fa rme rs s e e k  to use 
t he i r  t im e  an d l a b o r  for max i m um co s t - e f fe c t i ve n e s s  an d 
p ro d uc t i o n . T he a f fe c t  of th i s  p h i l o s o p hy may b e  s e e n  in 
t yp e s  and fun c t i on of fa rm bui l d i n g s . B ar n s , ma c h i ne 
s he d s , a n d  a n i ma l  p r o d uc t i on b u i l d i n g s  now l o o k  l i k e  
me t a l  o r  c on c r e t e  fa c t o r i e s . 
The Ba rn 
J .  B .  Jac k s o n  di s cu s s e s  the c h a n ge s in  the us e s  
a n d  " l o o k " o f  t h e  ba rn in h i s  ar t i c l e  " A n  E n g i n e e r e d  
En v i r o nme n t , "  whi ch a p p e a r e d  in  C ha n gi n g  R u r a l  
La n d s c ape s : 
The ba r n  i s  no t a she l t e r  any mo r e , 
i t  i s  a ma c h i n e  c l o s e l y  i n vo l ve d  i n  
t h e  p r o d u c t i ve p ro c e s s  . . .  many 
new b a r n s  a r e  mac h i n e s  wh i ch p ro c e s s  
t he i r  c o n t e n t s ; prov i d e  a n i ma l s  w i t h  
t he c o r r e c t  amo u n t  o f  l i g h t  a n d  he a t  
a n d  a i r  an d s p a c e ; pre s e r ve , p r e p a r e  
and d i s t r i b u te fee d  ( Zu b e  and Z u b e , 
1 9 7 1 : 3 6 ) .  
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Whe r e a s  t h e  o l d  woo d e n  barn was a p e rmane n t  
s t ru c tu r e  o n  t h e  farm ( an d  o f t e n  the on l y  r e ma i n i ng 
a rt i fa c t  o f  t h e  ear l i e s t  home s t e a d in g ) , me t a l  ba r n s  seem 
t o  be im pe r ma n en t  s t r u c t u re s , threa t en e d b y  wind and 
rus t . W oo d e n  ba r n s  be gan t o  be re p la c e d  b y  r e a d y -bui l t  
me t a l  bu i l d i n g s  be g i n n i n g  i n  1 9 2 0  ( Co l l i e r , 1 9 6 0 : 32 2 ) . 
Thou gh man y  woo d e n  ba r n s  s t i l l  s ta n d , the i r  us e fu l n e s s  
has be e n  s e r i ou s l y  d i m i n i s he d b y  cul t u r a l  c h a n g e s d u e  to 
t ra c t o r i z a t i o n  and i n c r e a s e d  sc i e n t i fi c  k o w l e d ge of 
animal p r o d u c t i o n  r e q u i reme n t s . W oo d e n  ba r n s  s e e m  to be 
o b s o l e t e  re l i c s  of a b y go n e  era , thou gh man y  wi l l  
c o n t i n ue t o  b e  u s e d  un t i l  they fa l l  ru i n . 
Ma c h i n e  S h e ds  
The c o s t  o f  trac t o r s  and  the i r  im p l e me n t s  ma d e  
mac h i n e  she d s  a n e c e s s i ty on fa rms . F ir s t  t h e r e  we r e  
t rac t o r s , the n comb i ne s , har ve s t e r s , c o r n  p i c k e r s , hay 
bal e r s ,  and a ho s t  of o t h e r  sp e c i a l i z e d  far m  e q u i p me n t  
whi c h  ne e d e d  p r o t e c t i on fr om the e l e me n t s : 
The re l i a b i l i ty o f  farm ma c h i n e s  
c on t r i bu t e s  to t h e  time l y  compl e t i on 
o f  p r o d u c t i o n  op e ra t i o n . . . T he 
p u r p o s e  o f  ma c h i n e ry s t o rage i s  t o  
o f f e r  pro t e c t i o n  fr om wea t h e r , the f t , 
and van da l i s m , an d to a l l o w  e a s y  
mai n t e na n c e  and ad j us tme n t  o f  
mac h i n e s ( Wh i t a ke r , 1 9 7 9 : 5 0 0 ) .  
An e a r l y  i n d i c a t i o n  o f  the ne e d  fo r a s p e c i f i c  
s he l t e r  fo r ma c h i ne s came i n  1 9 1 0  wh e n  the c o s t  o f  
shel t e r i ng ho r s e s  wa s compa r ed to she l te r i ng mach i ne s  
wh i ch cou l d  d o  the same ( and mo r e ) wo r k :  
The co s t  o f  a bu i ld i ng f o r  she l t e r i ng 
a 2 5  H . P .  t r a c to r s  i s  appr o x i ma te l y  
one- ten th o f  tha t r equ i red t o  she l t e r  
2 5  ho r se s  and the i r  f o o d  supp l y  fo r 
a yea r ( " The G a s  Eng i ne , "  J u l y  1 9 1 0 : 
3 2 2 ) • 
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Today the f a rme r ' s  i nve s tmen t  i n  mach i ne r y  may b e  a s  m uch 
or mo r e  tha n  tha t  wh i ch he ha s in the l a nd h e  f a rm s . 
Mode r n  t r a c to r s  and comb i ne s  may co s t  $ 1 2 5 , 0 0 0 , and 
r equ i r e con s t a n t  ma i n tenanc� . Bu i l d i ng s  wh i ch a r e  
spec i f i c a l l y  de s i g ned t o  she l t e r  f a r m  mach i ne r y  typ i c a l l y 
a r e  one o f  th r ee types : 
1 .  Na r r o w ,  open- s i ded shed • • •  
2 .  W i d e , open- s i ded shed • • •  
3 .  W i d e , en c l o s ed shed 
( Wh i t a k e r , 19 7 9 : 5 1 0 ) . 
Mach i ne shed s u s ua l l y  a r e  p r e - bu i l t  me t a l un i t s 
a nd come i n  va r i o u s  s i z es , depend i ng on the f a rme r ' s  
r equ i r emen t s . S i nce ther e  i s  now so much mach i ne r y , 
farme r s  s t o r e  the i r  equ i pme n t  i n  any a va i l ab l e  space , as 
no s i ng l e  shed i s  b i g  eno u g h . F arme r s who use the o l d  
hor se ba r n  fo r mach i ne s t o r age k n o w  they r i s k l o s i ng 
e xpen s i ve equ i pme n t  f r om f i r e . Meta l s hed s o f f e r  the 
mos t  ec o n om i c a l  and pr a c t i c a l  so l u t i on f o r  s t o r i ng the 
b u l k of f a rm equ i pmen t .  The r e  are f i ve ma i n  g r o u p s  of 
equ i pme n t , depend i ng on the type of wo r k  f o r  wh i ch they 
a re i n tend ed : 
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1 .  pr i me-mo ve r s , i nc l ud i ng eng i ne s  o f  a l l k i nd s , 
t r a c to r s ,  wa t e r -whee l s , w i ndm i l l s , and so  f o r t h ; 
2 .  c u l t i va t i ng m a ch i n e ry ,  i n c l ud i ng p l o u gh s  o f  
a l l  k i nd s , r o t a ry t i l l e r s , ha r r ows , hoes , s c a r i f i e r s , 
r o l l e r s , manu r e  d i s t r i bu te r s ,  dr i l l s ; 
3 .  h a r ve s t i ng mach i ne ry ,  i n c l ud i ng mo we r s , r a k e s , 
swa th - tu r ne r s ,  tedde r s ,  reaper s ,  se l f-b i nd e r s ,  thr e sh i ng 
mach i ne s , e l ev a to r s ,  po t a t o- l i f te r s , bee t  toppe r s , etc . ; 
4 .  s ta t i ona ry o r  b a r n  mach i ne ry ,  i nc l ud i ng such 
f o od - pr epa r i ng ma ch i ne s  a s  cake- b r ea k e r s , cha f f  c u t te r s ,  
g r i nd i ng and c r u s h i ng m i l l s , and r o o t cu t t e r s ;  
5 .  d a i ry mac h i n e ry ,  i nc l ud i ng m i l k i ng ma ch i ne s , 
sepa r a to r s ,  chu r n s , bu t te r  wor ke r s ,  s t e r i l i z i ng and 
b o t t l i ng mac h i ne s  ( E n cyc l oped i a  B r i t a nn i ca , l9 4 2 : 3 7 2 ) . 
Even mo r e  spec i a l i z ed equ i pme n t  ha s been de ve l oped 
s i nc e  the f o r eg o i ng typo l o g y  of equ i pme n t  wa s wr i t ten , 
b u t  th e l i s t  g i ve s  a gener a l  idea o f  the amou n t and 
v a r i e ty of f a rm mach i ne r y  wh i ch requ i r e s  she l t e r . 
F i g ur e s  1 6  and 1 7  show the requ i r eme n t s  f o r  space i n  
equ i pme n t  s t o r age , and the typ i ca l  l ayo u t  o f  f a rm 
mach i ne r y  i n  ma ch i ne r y  shed s .  S i nce ma ny fa r m s  h a ve a l l 
o r  mo s t  o f  the equ i pme n t  l i s ted , the amo u n t  o f  s t o r age 
f a c i l i t i e s  r e q u i r e d  can be qu i te ex tens i ve .  S e ve r a l  
s hed s de v o t ed t o  ma c h i n e s t o r a g e  a r e a  a r e  g e n e r a l l y  
r eq u i r e d . 
Agr i c u l t u r e  a n d  T r a c t o r i z a t i o n 
T h e  t y p e s  o f  eq u i p me n t  n o w u s ed i n  f a r m i n g  
i nd i c a t e o n e  f a c e t  o f  t h e  ag r i c u l t u r a l  r e v o l u t i o n i n  t h e  
U n i t e d  S t a t e s  s i n c e  t h e  i n i t i a l  t r a n s i t i o n f r om 
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Fig . 1 6 . 
OPEN FRONT BUILDING 
ENCLOSED BUILDI NG 
KEY TO EQU I PM ENT 
1.  TRUCK 
2. ROW CROP T R ACTORS 
3 .  WAGON 
4.  G R A I N  D R I L L  
5.  PLOWS;___ 2 & 3 BOTTOM 
6. FORAGE HARVESTER 
7 .  CORN Pl A N T E F< S  
2 & 4 ROW 
8. CORN C U LT I VA TORS 
2 & 4 ROW 
. 
9 . .  BLA D E  G R A D E R  
10.  SPI K E D  TOOT H 
H A R HOW 
1 1 . M A N U R E  S P R EADER 
12. T A N D E M  D I S C  
1 3 . M OW E R  
1 4 .  � I D E  D E L I V E R Y  R A � E  
1 5 .  O N E  M A N  C OM B : N E  
1 6. M O U N T E D  CORN 
PI C K E R  
1 7 .  T R ACTOR W I T H  
M OU N T E D  M A N U R E  
SCOOP 
Layout s for Machinery P l acement 
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Source : Boyd , Jame s S . , Prac tical Farm Bui-ldings , 1 9 7 9 : 242 . 
FLOOR SPACE REQUIRED FOR FARM MACHINES 
Sq uare 
Tractors Feet Forage Machinery, continued 
25 - 40 horsepower · 70 - 80 SP Windrowers 7 foot platform 
40 - 70 horsepower 80 - 100 10 foot platform 
70 - 100 horsepower 100 - 120 1 2  foot platform 
4-wheel d rive over 1 00 horsepower 1 20 - 1 30 1 4  foot platform 
C rawlers 60 - 1 00 1 6  foot platform 
Plows Trai l ing Mounted Rotary C utters mou nted 
2 Bottoms 25 20 
pul l  
3 Bottoms 45 35 Combines• 
4 Bottom s  6 5  5 0  10 foot platform 
5 Bottoms 90 75 12 foot platform 
6 Bottoms 1 1 5 90 14 foot platform 
Ha rrows 16 foot platform 
Disk 1 4  foot width 1 40 
18 foot pla tform 
Spring tooth each 4 foot section 14 20 foot platform 
Spike tooth each 6 foot section 36 Corn Heads 
Rotary Hoe each 42 i nch section 1 2  2 Rows 
Planters and Dri lls 3 Rows 
4 Rows 1 3 5  4 Rows 
6 Rows 200 Corn Picker-Shellers 
8 Rows 266 2 Rows pul l  
Gra i n  drill 7 - 14 foot widths 60 - 1 1 2 2 Rows mou nted 
Press drill  1 4  foot width 1 50 1 Row pul l  
Cultivators 1 Row mou nted 
4 Rows 45 1 Sna pper p u ll 
6 Rows 65 1 Sna pper mou nted 
8 Rows 85 2 Sna pper mou nted 
Field cultivator 8 - 20 foot widths 30 - 80 Sheller 
Forage Machinery 
Fe rtilizer spreader p u ll 8 - 1 4  foot 
2 5  Manure sprea der M ower Manure loade r 
Side Delivery Rake 60 Sprayer trai ler type 
Hay Conditioner 5 5  Grinder-M ixer,  Porta ble 
Baler 1 40 - 1 80 Pickup Truck 
Bale Wagon 208 
Forage Harvester pul l  or S P  90 - 1 30 Cotton Pickers 
Forage Blower hopper-type 40 SP a p p rox. ht. - 1 4Y2 feet 
conveyor 90 Mounted 1 4  feet 
U nloading Wagon 
1 30 
Mounted Strip per 1 2 Y2 feet 
or Bunk Feeder rectangular · ·v··  80 •Allow 1 3-foot door height minimum. 
Fig . 1 7 . S torage for Farm Machine s 
Source : Boyd , 19 7 9 : 241 . 
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h o r s e - farm i ng to t r a c to r - far m i ng . T he r e  h a ve been 
s eve r a l  ad v a n c e s  wh i ch ha ve i n c r e a s ed the impa c t  o f  
t r a c to r i z a t i on upon the r ur a l  l and s c ape : 
Maj o r  Ag r i c u l tu r a l  Revo l u t i on s  i n  the 
Un i ted S ta t e s  s i nce 19 2 0  i n c l ud e : 
1 .  S yn the t i c  fe r t i l i z e r s  
2 .  A n ima l t o  f o s s i l  fue l power 
3 .  Pe s t i c i d e s  
4 .  F eed l o t s  
5 .  Gene t i c  se l ec t i on and hyb r i d i z a t i on 
6 .  L a r ge sc a l e  and spec i a l i z ed 
p r od u c t i on 
7 .  S to r age , p r o ce s s i ng , d i s t r i bu t i o n , 
a nd ma r k e t i ng • • •  ( M i l l e r , 1 9 7 5 : 
1 2 5 ) • 
T r a c to r i z a t i on a l o ne canno t acc o u n t  f o r  the 
t r eme nd ou s  ad v a n c e s  in ag r i cu l tu r a l  p r od uc t i on and i t  
wou l d  be f a c e t i o u s  t o  im pl y tha t i t  c r e a t ed the r u r a l  
l and s c a pe tha t  we see today. Tha t t r a c to r i z a t i on made 
many o f  the o t h e r  cha n g e s  in ag r i c u l tu r a l  tech no l o g y  
pos s i b l e  and mo r e  read i l y app l i c ab l e  c a n n o t  be den i ed . 
The r u r a l  l a nd s c ape co n t i n u e s  to be a l t e r ed by ma n ' s  
ques t f o r  f o od : 
Man ' s  que s t f o r  mo r e  food i s  ba s ed 
o n  us i ng th r ee leve l s  o f  ene r g y  
i npu t to s u p p l emen t  the so l a r  ene r g y  
u sed b y  pl a n t s  i n  pho t o syn the s i s ; 
the s e  th r ee l e ve l s  a r e  ( 1 )  ma n p o we r , 
( 2 ) man p o we r  p l u s  an ima l  powe r , and 
( 3 ) man po we r  p l u s  fo s s i l  fue l powe r . 
A s  we h a ve s e e n , i nc r ea sed y i el d s  i n  
mod e r n  ag r i c u l t u r e  a r e  ba s ed o n  f o u r  
f os s i l  fue l po we r ed techno l og i e s : 
mech a n i z a t i o n , i r r i g a t i o n , fe r t i l i z e r s , 
a nd pe s t i c i de s  and he r b i c i d e s  ( M i l l e r , 
1 9 7 5 : 1 2 8 ) .  
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A s  the l im i t s o f  the econom i e s  o f  s c a l e  i n  
i nc r e a s i ng y i e ld s  f r om the l a nd a r e  r ea ched , the a f fec t s  
o f  tr a c to r i z a t i on g o  down . 
a ny b i g g e r , o r  m uc h  be t te r . 
T r a c to r s  a r e  u n l i k e l y  to ge t 
The a f f e c t s  o f  
t r a c t o r i z a t i o n h a ve been s t ud i ed fr om a c o n s e r v a t i on i s t s ' 
v i ewpo i n t  i n  r e ce n t  yea r s . A s  a r e su l t ,  s ome wr i te r s  
have enco u r ag ed a r e tu r n  t o  sma l l e r  t r a c to r s , wh i ch may 
be mo r e  eco n om i c a l  and l e s s  de t r imen t a l to t h e  l a nd than 
have bee n  some mod e r n  t r a c t o r s .  The fu tu r e  o f  fa rm i ng 
w i th t r a c to r s  i s  the f o c u s  o f  much spec u l a t i on .  Howe ve r , 
the pa s t  i s  we l l  documen ted , as  i s  d i s c u s s ed i n  the 
conc l ud i ng cha p t e r .  
CHA P T ER VI I 
C ON CL US I ONS AND P E R S P E C T I VE 
" F rom H o r s e  to  H o r s e p o we r : F arm T r a ri t o r i z a t i on and 
the R ur a l  Lan d s c ap e "  as s e s s e s  the e f fe c t s  o f  
trac t o r i z a t i o n  o n  ru r a l  ma t e r i a l  c u l t u ra l  t r a i t s  a n d  the 
" lo o k  of the ru r a l  lan d s c ape . "  The c e n t r a l  q u e s t i on was 
" ho w  ha s swi t ch i ng tram u s i n g  ho r s e s  t o  us i ng s t e am-an d  
foss i l  fue l - p o we re d  trac t o r s  a f fe c t e d  the ru r a l  l a n d s c a p e  
a t  the t ime o f  the t r a n s i t i on ? "  F rom tha t q ue s t i o n , t h i s  
s tu d y  h a s  broa d e ne d i t s  s c o p e  to  i n c l u d e  t h e  la t e n t  
a ffe c t s  o f  t ra c t o r i z a t i on whi c h  in  s ome me a s u r e  have be e n  
o f  a so c i o l o g i c a l  na t u r e . S i n c e  " c u l t u ra l way s " 
i n f l u e n c e  ma t e r i a l  cul t ur a l  t r ai t s , i t  has b e e n  
a p p r o p r i a t e  to  s t u d y  t h e  t r an s i t i o n  in  fa rm p o we r  and 
t e c hn o l o g y  in o r de r to  be t t e r  unde r s t a n d  why the  r u r a l  
lan d s ca p e  h a s  e v o l ve d  a s  i t  has . T hi s  s t u d y ha s fou n d  
t ha t  " t ra c t o r i z a t i o n "  i s  n o t  al ways so l e l y  re s p o n s i b l e  
f o r  man y  chan g e s  in  t h e  ru r a l  lan d s c ap e , b u t  r e ma i n s  o f  
c r i t i ca l  im po r t a n c e  a s  an i n n o va t i o n wh i c h  c o n t r i b u t e d  t o  
s o  ma ny c h a n ge s . 
The  " imme d i a t e " e f fe c t s  of  t r a c t o r i z a t i o n a r e  
tho s e  wh i c h  o c c u r r e d  as t r a c t o r i z a t i on re p l a c e d  
hor s e - fa r m i n g . Some o f  tho s e  e f fe c t s  a r e  o f  an  o b v i ous l y  
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g e o g r a p h i c a l  na t u re , whe reas o t h e r s  are i n d i r e c t l y  l i n k e d  
t o  ge o grap h i c a l  cha n g e s  in  t h e  lan d s c a p e . 
The " l a t e n t " e f fe c t s o f  the trac t o r i z a t i o n o f  
Ame r i c a n  fa rm s re f e r s  to  tho s e  e f f e c t s  wh i c h we r e  
" d e l aye d re a c t i on s " t o  t h e  trans i t i o n  f r o m  u s i n g  hor s e s  
to  tra c t o r s  ( 1 8 8 0 - 1 9 1 4 ) . 
The " d i r e c t "  im pa c t s  o f  tra c t o r i z a t i o n  o n  ru ra l 
lan d s c a p e  cha n g e s  are those  wh i ch are at t r i b u t a b l e  to  
t ra c t o r i z a t i o n  an d the ge n e ra l  me cha n i z a t i o n  o f  
agri c u l t u r e l a r g e l y  ma d e  po s s i b l e  b y  t r a c t o r i z a t i o n . 
" D i re c t "  a f fe c t s o f  trac t o r i z a t i on are  in  c o n t ra s t to 
" in d i re c t "  a f fe c t s , whi c h are the re s u l t  o f  
t ra c t o r i z a t i on ' s  im pa c t  on the ag r i c u l t u r a l  a n d  na t i on a l  
e c o n omi e s , as we l l  a s  u p o n  t h e  chara c t e r  o f  Ame r i can 
s oc i e ty i t s e l f . 
"Mac r o " cha nge s in the lan d s c a p e i n c lu d e  t h o s e  
whi c h o c c u r e d  ove r large - s c a l e  areas , whe r e a s  "mi c r o "  
chan g e s  i n  the la n d s ca p e  r e fe r s  t o  tho s e  whi c h  o c c u r r e d  
e i t h e r  a s  sma l l - s c a l e  chan g e s  or whi c h we r e  o f  re l a t i ve l y  
l e s s  im po r ta n c e  than "mac r o " im pac t s . 
U s i n g  th e s e  te rms , a ty p o l o g y  o f  c h a n g e s in the 
rura l lan d s c a p e  can be de r i ve d  wh i ch ca t e go r i z e s  the 
vari o u s  a f fe c t s  o f  trac t o r i z a t i o n : 
1 .  d i r e c t - imme d i a t e  ( ma c r o ) a f fe c t s  
2 .  d i r e c t - la t e n t  ( ma c ro ) a f fe c t s  
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3 .  i nd i re c t - imme d i a t e  ( ma c ro ) a f fe c t s 
4 .  i nd i r e c t - l a t e n t  ( mac ro ) a f fe c t s  
5 .  d i re c t - imme d i a t e  ( mi c r o ) a f fe c t s  
6 .  d i re c t - la t e n t  ( m i c r o ) a f fe c t s  
7 .  i n d i r e c t - imme d i a t e  ( mi c r o ) a f fe c t s 
8 .  in d i r e c t - l a t e n t  ( m i c r o ) a f fe c t s  
S i n c e  e v e r y  change i s  e i t h e r  ma c r o  o r  mi c r o  in  
nat u r e , a s i m pl i fi e d  ty p o l o g y  may be de r i ve d . T a b l e  1 3  
p re s e n t s  a s u mmary l i s t  o f  im pa c t s  from " tr ac t o r i z a t i o n , "  
a c co r d i n g  t o  th e i r  typo l o g y . 
B e c au s e  o f  the b r o a d  na t u r e  o f  th i s  s t u d y , ma ny 
chan g e s  in  the l an d s c a p e  may have b e e n  ove r l o o ke d . U s i n g  
t h i s  ty p o l o g y , t h e y  may a l s o  b e  ca t e go r i z e d  ac c o r d i n g  t o  
the i r  re l a t i on s h i p s  to  " t rac t o r i z a t i o n . "  N o t a l l t h e  
chan g e s  i n  t h e  l a nd s cape a r e  of  a ge o gr a p h i c a l  na t u r e , 
b u t  in  r e v i e w i n g  t h e  fi n d i n g s  o f  t h i s  s t ud y ,  one  can 
conc l u d e  t h a t  t ra c t o r i z a t i on ha s ha d a su r p r i s i n g  range 
o f  im pa c t s  u p o n  t h e  lands cape . Eve n those chang e s in  the 
land s c a p e  w i t h  whi c h mo s t  p e o p l e  a r e  fami l i a r  i l l u s t ra t e  
t h e  r e v o l u t i o n a r y  im pa c t  of t r a c t o r i z a t i on in  
agr i c u l t u r e . W e  tend  to take mo d e r n  ag r i c u l t u r e  ( and 
the ru r a l  la n d s c a p e ) fo r gra n t e d ,  as t h o u gh th i n g s  ha ve 
a l way s b e e n  a s  we see them today . T he ge n e s i s  o f  the 
rural l a n d s ca p e  is  ma de c l e a r e r  b y  un de r s t an d i ng the ro l e  
t rac t o r i z a t i o n  has  play e d  in a g r i c u l t u r e . 
Innnedia te *· Lat ent 
Direc t  I I I  
Indirec t I I I  IV 
* Macro (M)  or micro (m) impac t s  
o n  the lands cape 
Fig . 1 8 . Typo logy of Landscape Change s 
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Table 1 3  
I�fPACTS O F  TRACTORIZATION 
I .  Di re ct - immedi ate impact s : 
Need for s tronger bridge s: and al l -weather roads 
Ero s ion and comu action of soi l 
Land re leased for cultivation 
Started trend toward increased specia li z at ion 
in farming 
Incre ased the total acreage s cult ivate d  
Le s s  farm labor required 
Fewer hor se s , mules , and oxen on farms 
Growth. o f  Hidwe s t  as grain -gr owing cap i t ol 
of the world 
Increase in tota l "power'·'·  avai lab le on the farm 
Led to p aral le li sm in the " look o f  the l and" 
Change from Je ffer s.onian Agrari ani sm 
II . Direct - latent imp ac t s � 
Improve d  farm economy . 
Fencerow- to - £encerow cultivation 
Large - s cale ero s ion- - "Dus t  bowl day s " 
Los s  o f  windbreaks 
Lo s s  o f  land used for rural roads 
Function o f  farm bui lding s changed 
Indus trial ization of agriculture 
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Great increase in amount and var iety o f  equipment 
Consol idat ion o f  farms 
Increa sed farm size s , wi th fewer farms 
Greater dependence on world marke t s  for 
agr icul tural prices 
Shi ft from sub s i s tence to commerc ial farms 
I I I . Indire ct - Imme diate impac t s : 
Growth o f  transportat ion ne tworks (R , R .  ' s ,  barge s , 
trucking )  
Need for she lterbe l t s  
S timul ated re search te s t ing seed , fer t i l i z a tion , 
hybr idiz ation 
Encouraged a re - de s igning o f  farm imo lement s 
Growth o f  Agri cul tural Experiment S tations 
Table 1 3  Cont inue d 
IV . Indirect - latent impac t s : 
Ri se  o f  conservat ion movement ( after Dus t  
Bowl ) 
Increased trade and wor ld interdependence 
Gre ater invo lvement of U . S .  government in 
farm policy dec i s i ons 
Greater government sub s i dization of agr i culture 
Farm fragmentation 
Growth in li.ve s tock indus tries  
Growth in dairy indus try 
Ri s e  o f  " fac tory farm" sys tem 
Trend toward " systems approach" in farms tead 
p lanning 
Trans i t ion from farming as a "way- o f - l i fe" to 
a " s cience " (bus ine.s s )  
Greater app l ication o f  managerial ski l l s  in 
agri cul ture 
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T h e  im pa c t s  c i t e d  i n  t h i s  s t ud y a r e  n o t 
c on c l u s i ve , bu t t h e y  d o  c on s t i t u t e  the ma j o r e f f e c t s  o f  
t ra c t o r i z a t i on i n  t h e  ru r a l  lan d s c a p e . T he q u e s t i o n s  
p o s e d  i n  t h e  I n t r o d u c t i o n  as be i n g  the  ma j o r  r e s e a r ch 
p r o b l em s  i n  t h i s  s t u d y ,  have b e e n  answe r e d . Fu r th e r  
i nq u i ry i n t o  s p e c i fi c  r u r a l  ma t e r i a l  c u l t u r a l  t ra i t s  
wou l d  b e  o f  pa r t i cu l a r  in t e re s t  t o  ga i n  a be t t e r  
und e r s t an d i n g  o f  th i s  su b j e c t . A s t u d y o f  t h e  fa r m s t e ad 
wou l d  be a we l co me a d d i t i o n  to the l i t e ra t u r e  on r u r a l  
mat t e r s . T o  da t e , few " farmst ead " s tud i e s  have be e n  
c o n d uc t e d , and t h o s e  we re o f  the s o u the a s t e r n  Un i t e d  
S t a t e s . A s tu d y  o f  M i d we s t e rn fa r m s t e a d s  w ou l d  be  
a p p r o p r i a t e  be c a u s e  tha t  i s  the re g i on i n  wh i c h  
trac t o r i z a t i o n  ma de i t s  grea t e s t  im pri n t  u p o n  t h e  ru r a l  
l an d s ca p e . 
M o r e  o f  t h e  o l d e r  far m s t e a d s  ar e be i ng a b a n d o n e d  
as fewe r farme r s  r e ma i n  on t h �  lan d . P a r t o f  ou r 
cul t u r a l  he r i t a g e  may be l o s t  i f  the phy s i c a l  e v i d e n c e  o f  
o u r  ru r a l  pa s t  i s  a l l o we d  to  s i t  in  car e l e s s  a b a n d o nme n t  
ami d s t  t h e  ru i n s  o f  a n  o l d e r  age . By · s t u d y i n g  the 
g e n e s i s  o f  t h e  fa r m s t e a d , we can re t a i n  our ru r a l  t i e s , 
e v e n  i f  o n l y  i n  o u r  li t e ra tu r e . T he ru r a l  l a n d s c a p e  i s  a 
re p o s i t o ry o f  o u r  c u l t u r a l  he r i t a g e ; i t  t e l l s  t h e  e p i c  of  
the mak i n g  o f  a na t i o n . A n  o l d  ba r n  wh i c h leans o v e r 
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mor e  wi t h  e v e r y  w i n d ; a c r e a k i n g , b r o k e n  w i n d mi l l ; a 
fal l e n  fen c e ; a ru s t e d  ho r s e  drawn har ro w  l y i n g  i n  a 
d i t ch ; the s e  a r e  p a r t  o f  our cul t u r a l  bag ga g e . W i t h o u t  
und e r s ta n d i n g  the  cou n t r y  s i d e , man y  o f  u s  a r e  b l i s s fu l l y  
i gn o r a n t  o f  the  f r a g i l i t y o f  our l i ve s . 
A s  huma n s , we are  d e p e n d e n t  u p o n  t h e  f oo d  g ro wn b y  
t h e  mo d e r n  a g r i c u l t u r a l  i n d u s t ry . T ak e  away the  fue l  fo r 
the mas s i v e  " ho r s e - p o we r "  ma ch i n e ry , and we a r e  s u d de n l y  
thru s t  bac k  t o  a b y go n e  era . W e  re f e r n os ta l g i ca l l y  t o  
t ha t  t ime a s  " the  goo d o l ' day s . "  The s i gh t  o f  t h e  ho r s e  
i n  a pa s tu r e  i s  a nove l ty t o  u s  now ; mo s t  o f  u s  ne v e r  
k n e w  t h e  d i f f i c u l t y  o f  fa rming wi t h  hor s e s . Whi l e  the 
u s e  o f  ma c h i n e ry has ha d n e ga t i ve im pac t s  up o n  the 
l an d s ca p e , i t s  us e ha s i n c r e a s e d  man k i n d ' s  f oo d  sup p l y ,  
t he r e b y  fr e e i n g  t ime fo r mo s t  of the pop u l a t i o n  i n  the 
U n i t e d  S ta t e s  an d o t h e r  " d e ve l o p e d "  coun t r i e s  t o  pu r s e  
o the r e n d e a vo r s . T he r i s e  o f  a c i v i l i z a t i o n  i s  de p e n d e n t  
u p o n  a n  ade q ua t e  foo d  s u p p l y ,  an d th i s  ha s b e e n  as s u r e d  
i n  t h e  U n i t e d  S ta t e s  s i n c e  t h e  adve n t  o f  t r a c t o r i z a t i o n . 
So l v i n g  the p r o b l ems re l a t e d  to man ' s  ac t i vi t i e s  in 
mod i fy i n g  the  fa c e  of the e a r th are pa r t  o f  an on g o i n g  
p ro c e s s  be g un b y  t h e  fi r s t  t o o l -mak i n g  an d t oo l - u s i n g  
human s . 
" Tra c t o r i z a t i o n " has no t be e n  a pana c e a  fo r 
me e t i n g ma n ' s  fo o d  su p p l y  p r o b l e m . T ha t  s o l u t i o n  fa l l s 
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un d e r  t h e  realm o f  p o l i t i c a l  a n d  s o c i a l  i n t e ra c t i on amon g  
na t i on s  o f  the w o r l d . T he hi s t o r i c a l  fac t o r s  t h a t  ma de 
it  p o s s i b l e  for  t r a c t o r s  to  have t h e  im pa c t upon Ame r i can 
a g r i c u l t u r e  may not e x i s t  i n  other na t i on s . 
I n  Ame r i ca , at  lea s t , we can ha ve a n  u n d e r s t a n d i n g  
o f  o u r  p a r t i c u l a r  g o o d  fo r tune in  the  ge o gr a p hi c a l  and 
s o c i a l  c o n d i t o n s  whi c h mad e  the g r o wt h  o f  the 
agri c u l t u r a l  i n d u s t ry po s s i bl e . Wh e n  we d r i v e  t h r o u gh 
the coun t r y s i de on ou r way to an o t h e r  c i ty , p e r h a p s we 
can ap p r e c i a t e  the fo l lo wi n g  b i t  of  ru r a l  hu mo r : 
Farme r s  ar e the heavi l y  su b s i d i s e d  
c o u n t r yme n who ge t o n  the way o f  the  
t own s me n  who are trying to  ge t away 
from the t o wn s  in  o r d e r  to e n j oy the 
c ou n t r y s i d e  wh i ch i S.  the i r  he r i t a g e  
a n d  the i r  b i r t h r i gh t , e s p e c i a l l y  i f  
they c l a i m  fa rmi n g  an c e s t o r s . F arme r s  
a r e  t h e  c o u n t ryme n  who a r e  t o  b e  s e e n  
l e a n i n g  on ga t e s  an d p i g - s t y e  wa l l s  
and t h o s e ra i l i n g s  i n  cat t l e  ma r k e t s  
o r  o n  t h e  ba r s  o f  marke t t o wn i n n s  
o n  mar ke t  day s . F a rme r s  a r e  tho s e  
nas ty -tem pe r e d  gen t l eme n who ge t c r o s s  
i f  you l e a ve the ga t e  o p e n  whe n you l e a v e  
t ha t  lus c i ou s  g r e e n  fi e l d  i n  wh i c h  y o u  
h a v e  p a r k e d  y o u r  c a r  fo r a j o l l y  p i c n i c  
o n  y o u r  way t o  fo r g e t  about a b o u t  the 
na s ty - t e m pe r e d  gen t l eme n who are g i v i n g  
you ul c e r s  in  your o f f i c e  mo s t  o f  the 
y e a r . F arme r s  are be a s t l y  t o  an ima l s . 
s hu t t i n g  them i n t o  con f i n e d  s p a c e s  fo r 
the sho r t  l i v e s  they ar e p e rmi t t e d  t o  
have be f o r e  t h e y  ge t ea t e n  b y  t o wn s -
me n and , p e r ha p s  wo r s t  of a l l , fa r me r s  
j us t  don ' t  s e e m  t o  unde r s t a n d  t h a t  t o wn 
d o g s  mus t be le t ou t of ca r s  to  run a b o u t  
t h e  co u t ry s i d e , cha s i ng she e p  wh i c h , a f t e r  
a l l , mus t b e  grea t fu n fo r t h e  she e p  a s  we l l  
a s  t h e  t o wn do g s . I f  i t  we r e  n o t  fo r the 
farme r s , the  c o un tr y s i de wou l d  be f r e e  fo r 
a l l  t o wn s me n  t o  en j oy ( T i c kn e r , 1 9 6 3 : 6 1 ) .  
The s e n t i me n t s  e x pr e s s e d  b y  T i ck n e r may s e em 
t r i v i a l , bu t t h e y  se r v e  to  unde r s co r e  t h e  " ur b a n  b i a s " 
whi ch i s  ram pa n t  i n  Ame r i can s o c i e ty . P e rha p s  b y  
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fos t e r i n g  a n  un d e r s t an d i n g  o f  the rur a l  lan d s c a p e  and o f  
farmi n g , fewe r t o wn s me n  w i l l  b e  s o  c o nd e s c e n d i ng o n  the i r  
n e x t  d r i ve t h r o u gh the  coun t r y s i d e . P e r ha p s  t h e n  the 
s i g h t  of a t r a c t o r  i n  a f i e l d  wi l l  evoke mo r e  than an 
ima g e  o f  a " r u s t i c  Ame r i c ana . "  
GLOS SARY 
ac cret ion : adding acreage , such as a 4 0 � acre or 8 0 -acre 
trac t of land , to an exi s t ing farm . 
agriculture : the utilization o f  b io logical proc e s s e.s to 
produce food and othe.r produc t s· use.ful to peop le . 
all -purpose  trac tor : ligh:t -we.ight , low--priced tractor for 
any kind o� fie ld or st ationary work . 
amalgamation : adding a 1 6 0 - acre. contiguous trac t to  an 
exis ting farm . 
· 
belt or brake hor sepower (.b . hp . } : powe.r generated at the 
belt  pulley and available. for useful work . 
comb ine : a harve sting machine. that reap s  and threshe.s 
grain crop s whi le moving over the field , leaving the. 
straw s tanding . 
contour cul tivat ion : cul ti.vation o f  crop s around hi l l s  at 
the s ame elevation . 
di s c  harrow : an imp lement for breaking up s o i l  with. re ­
vo lving di s c s , concave , circular , edge d too l s  o f  
hardene d s teel . 
drawbar hor sepower : power deve.loped at the hi t ch. or draw­
bar and avai lable for pul l ing , dragging , or s imi lar 
trac tive e ffo rt . 
dri l l : to p lant in rows ; to sow ,  as seeds , by dribb ling 
them along a furrow or in a row.  
English barn : de � igned for st �ra�e and proc e s s ing of 
grain ; no an7mal� house.d :-n � t ;  ';3-s7. d on farms whe.re 
crop produc t�on � s  the ch�ef  act�v�ty .  
ero s ion : the we aring away o f  land b.y wind and wate.r . 
factory farm : charac terized by rationa l ly p lanned uni t s ,  
o ften with me tal bui l ding s and sheds ; o ften us e s  the 
" systems approach , "  wi th �he chief aim to
_
mc;ximi ze 
and centralize farm funct�ons and pro duc t�v� t y . 
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farm : refers t o  the fie lds ,  farm s tructure s , e t c . , gener ­
al ly understood to be inc luded in agri cul tural 
production . 
farms tead : · the b a s.e of al l operat ions that are invo lved 
in farming ; where de cisions are made , produc t s  
gathered , live s tock housed. , and where pens , yards , 
and o ther e lement s of farm production are lo cated . 
farms tead p lanning : rationa l p lanning o f  farm layout , 
requirement s· , and centralization o f  ac t ivi.t i e s , usual ly 
within zone.s o f  act ivi ty . 
hor sepower : ( 1 ) device by which. the power o f  a hor s e  i s  
use d  t o  drive thre.shing (or other)  machinery . ( 2 )  
uni t  o f  measure of power , equa l t o  the abi li ty to 
rai se 3 3 , 0 0 0  pounds one foo t high per minute , as  
e s t ab l i shed by Boul ton and Wat t .  
lug s : extens ions on tractor whe.el rims , used for t rac tion 
in ear ly mode l s of tractor s and scree large mo dern 
tractor s . 
mechani zed farming : general ly refer s to the entire gamut 
o f  inter - re lated machinery app lied to agricul ture ; 
in the modern sense , re fer s to highly automated . or 
power - dr iven equipmen t and machinery . 
Mi dwes t  three -por tal barn : de.ri.vat ion o f  crib b arn ; wit h  
three ai s le s  wi th peps and crib s running from gab le 
to gab le ;  found extens ive ly in the Hi dwe s t . 
Middle Wes t  (Midwe s t ) : John Fraser Har t 1 s  de finit ion 
inc lude s Hinne sota , Mi s·s ouri , I l linoi s , Wi s cons in , 
Iowa , Ohio , Indiana , and Michigan ; see Introduc t ion 
for Jackson ' s ,  Sauer ' s , and author ' s  de fintions . 
Nebraska Trac tor Te s t s : 1 9 1 9 , fir s t  law enacted to regu­
l ate the de s ign , cons truction , and op erat ion of 
farm trac tor s . The Nebraska laws required te s t ing 
o f  trac tors pri.or to grant ing o f  l icense to se l l  
tractor mode l s  in Nebraska . 
Po le b arn : Mi dv1e s tern barn , one - s tory high. with gent ly 
s lop ing roo f and wal l s , suspended on p o l e s , found 
in pro sperous agri cul tural regions . 
power : rat e at whi ch. work i s  done . 
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s ys tems handling - approach : the p lanning and organizat ion 
o f  a mater ial s ' flow'  pat tern as i t  re late s to 
machinery and equipment and to future exp ans ion . 
trac tion engine : general purpose engine for do ing farm 
work . 
trac tor : a sel f -prop e l le d  machine for drawing o ther machine s 
and for operat ing s tationary machine s .  
trac torization : the proce s s  o f  di sp lacing manual and 
animal l abor on the farm by at taining trac tor s  to do 
the s ame vrork . 
�Jinnipeg conte s t s : 1 9 10 contes t in Canada which. p i t ted s team · 
tractors and gasoline - tractor s in vari ous fi eld opera­
tions in order to compare the.ir adap t abi l i ty for farm 
work ; deci s ive event in encouraging the adop tion o f  
gas - tractor s . 
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